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Abstract 

A circuit board for an organic electroluminescent panel comprises a support body 
(11) on which are provided a plurality of first electrode tines (12) arranged at intervals 
and a plurality of partitions (13) arranged at intervals and extending across the first 
electrode lines (12), Each of the partitions (13) includes an overhang on top and a slope 
toward the bottom. 
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£ «a|a|a *l SS*|a|S E*ateA|&*|SAls| c|^13lo|£j tt?I Sal 2A| 

0|«hS| 7|Xf{0|| oiojAi, rg>|| r ELj ±X^£7|$^£&Ch 



tMgg q^fal|0| g*|£| ojufof - 7 j EL £A|^xfe 7j^^2i EL dH*18* x|| 1 gsf(%H E££r # 
^)^M1 2 SE^SW) Afojoij b||*|&^ £ # $| a\a^ ot s^^&jl *iff-# fiA|*l- 

*jOiCK ^7} EL fiA|±*fe Xp|^^0|7| tdj^CHI HAjORM fiA|*£l £E ^ 2J£ 

?fe»-K All 1 ^ Ail 2 *W **^s| *l^a|oio|| HjsH i 1 ^^^, o\m M\ 1 Q^a|«lji| xil 

2 £R^eJ# A^jn^A|^A-j dHB^^i t^sSc*. z| ii| 1 a^a|.o|^z|^| 2 aqa^si oj| £*U^£ 
^7| EL °H*|# o^ufoj f^o[ch 

Oi^e SRt^S 7hX|Jl, CH^-^S^ j1SA||© ^7| EL 2A|±a>£ X||3^7| ^^A-j^ Sq^oj0i| off 

* dWI» ?»o| BflaHflcf. 

tfsjoafc, bjsfo| 0 |A-f| ^^3^ ^go^ ssaJ^nBHsziaom o^a*«mo| Sfa|*| 5iCK 

na-m, SMP-jr^nsU^gjoi- fl| 2 siiE^ys^ Manxes §X||l4 ^Qi| s 0 | s}-xj(Ti&)eJ fPI 

EL a(jH|S0l| SS^OI <gSW 7^-^cK 

smb. □^a^^^^Ai^, #*| D j-^a^ 7|^?i^i ejs*Ajoi f^o^^jcK ^^i^irsi ^^^^^o^aAiHfH a 

wCHi #^l-o| #of#cH m&zm *i°W^ch aailAi, #^ a ^ 3g . 7|^ ^^a|^|hx}- ~ 7 | 

EL oH*«so| a^ 7 ^ ^tneicK 

^7| EL *i| 2 al^lo^l BH&|y^| flg- ^2^, S7H« 5-2588592 

o£ ^! 5-2588605: §So|| ^^t4§tf ^7j EL oH*l| §y §^2] £A^*^o| 7| - 0| 

?iCK 0| ^mjojjA-j^ o^xrH^^ jS^Sfe g^SS a^oj 3*1^ ^Aj B ^, a? £-7} EL 3! 0| 

£A^^oi|A-1 #^iEhcK o| "JSe, ff7| EL°H*|^ n^^o\ %a\o\\ UdH*lch zisi 

l-K o| ^«gj§ : 7|£# 5j^A|?j^Ai ^^|# ^0(4, e^E fc # q^^H^. ^^^7i| xiioi^7|7f -^^ 

^7| ^^^A^ 7H^£[ 7|^0| ^7ljg 8-315981^ SI ^7«^ 9-1023932 ^H0j| 7«a|su ?>cK oj 

# ^0||Ai^ t Xi| 1 3^o]0| 7|^Mo|| £bHi*# ^ ^W(o^E.-||0|ir] JX[^ ^ 
^)0| A^Sja 2iCK 0|# 7j^7j gSj 7|^^o^ oj ^o|| oj§H o 7 | £ j_ D|] xjj 9^ X-jj 2 S^S^ 

a&m, 9^N|0jiii A^^^^ gj gjAROl Efl0im^HqS|#^^, ^^°| ^0Oj|^ £|^0| ^7| 

»H0| ffift, o|# ^-71 EL dhxIS Aj-olcHi §Ap^^sp| uncoil o|« A^^Oi ^7| 

EL dH*1|u|. xu 2 £R*HS fj^ x|| 2 S^XHS7^7| EL a||^|#o| ««cH|£ 

01, a gz[ M\ 2 fll 1 S^o| 34f«(0| #*t# Ai^jo^ t^0| aj^ ^e^f- ?icK xi| 2 ^^ah 

S7^7| EL n||*m«|Stte ^SoimflSl^ul, L^0| Aj 7 jxj °># ^^o||£ xi| 2 ^7] EL °H 

aH7^ ofTjj «*o|4 x|| 2 S^a^o, E^^(^l*ai)o)| S^|7f ^e°l-oi a?J^2l4 W^^i ^-l^ fls^l- 

^7t7| ^JCK 0|^## ^A|^7j fl«tO| ^^(WWI a7|lOj- # ^AH^- 7 ^ 0 | ^ o ^ ^ Si ^4 g 

S0| ^S*fcK £&, ^7} EL 2 *R4o| aao| i#sn Xi-fe- ^[m. a t^o||Ai a«7j ^7|7| flct. 

SE^ f - 7 | EL °Mlft/*1! 2 S^Bfoj AfOjOil #A|| 7 | ^XHopj EH^Oll, ^«0| ¥^A|7|7| ^ 

0l| 7|£l-0|So < g > y E |o| ZL 1-Afj ^^l-H# «2|«f04 SA|^CH| SA|oj ^7}- £|7|£ tfrCh 



^7} el fiAj^xj-oii X-IJ22I ^xij^ ot^ai-ojoi o|Ai|^j ctfaj. ax-|*^(.o[c|^ §ojcK ?fc=a|.oj xi^oi ^o}- 
ais ^7| ^js|cH Hfiof. 3 ot^a|-olol! ot^a|.ojo| xh^o|| 3°|^^7} nei- 

# 5HA[a, atfi ^S^o| Ti^JcK ^8fiA|§*m ACS ¥7! EL £A| ±x\s>[ g& soj ff§ DW £ 
(BA) SAf^Aj £ 3fl*|.7i| op I ^|o|oi f-^£S^ SSfi S^afojo, xixi^Ep^ o^d^ ^7| EL 
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SR2ftjS| *|:*IS»0|| CllSfOj, O^EpW 7|^0| 7{|A|£H 7fi! *7H3 10-1067512 §S g *?HS 9- 

2302182 ££-^ ZI <H|o|ch ^7l|g 10-106751 £ §M0i| u*aS. ^g*j^o|oj ofc^o^g^Ol o fe(M) c Q 

^ g^ate!#4i*isHSMi yq^oio) xjxjth^ Aj^«m nam, oi w^n^ io-io675i£ # 

4= ?i£4, -1 fi«s| o|ft ^-P! 

c£, -Mfg 9-2303183L 5Soli cc^g, 5^f"H^ Afo|^ ^a|*j(UV) SE.«W?lfe ^l^ 0 ! ^H>-|sH 21 

ck aE)4, o| tffloiHc- *B£RS| ^^yoi «£*p| aH§oi| = ^i|^7f »a*ngcj. £, a g^, **| £*| 

7f Sjtr *83^ 0if£j°-l|O|| o|S|| jzHE|gtt HHOij ( ^b|jAjo| o|| 8 q 0|| 2|ft # M fi 

P. 3**1 9 ^# SM*PI flSKHfc. f.°j*j^o|o| B^tiW^ «0H ojfltHlvasH^liWI 

£**H?I^ »^0| ?iCK 3214, T^^A^ ^Bi5Aj# ^HXf- 4|0| £A1J0| Swain IL^0\\ ^AJj 

S| !Bi5.A|§ #0| #7h=^£jCk 



^7| EL£A|£X>ol| ^X1|3S| ^11^, ^7] EL mm fl| 2 3^Bf°J2| ^^0|cK 



EL °H ^Hl S Sy *i| 2 S^afclS c}p|^°| #oi| o| S| | ogs^cK o|^e ^§o|q #± §oi| oj 

£} M\ 2 S^o|4 ^-7| el u||*fls| S5*e *1I 2 2Rah«! ^ tt'A EL uH^fl* M 

%*\m±P\ W*\H 01 DK 7>i, Socl 6 ! tt«g 7^^7|10||Ai x\\ 2 S^2J % *7| EL °K*I| 

n|***fe 3& 8*1 A^^Oi 0|*# 71^0,1 g^go^ flj 2 S^o) °J ^7| EL Q«*l| 

• ?lffllM»Ck 



ZIB^K ?iN§ A^»0{| U*S|. £fl|7|- ^ ^ 21 Ch 5[U^ ; ^AVxf So| ^ g 7|n^0|| *|j *| ^ 

9jui°\ ^ xiejoi H 2 2^42.14 ^^^Oi ?itH# #^0i e^p-m, ^1 2 3^014 ^7| EL 
^a-I^o^ c45iom 0^7]^ So|ck 



tiH^o|| o|§s|-oi ^7| EL QNI£0|4xi| 2 3^B[°J^| ^^ofoi o|##<^SfA|7|^ 



£ 1&* »9S| EL 5.a|^x^7|^o| 
£ 3^ e ^ z^^^oj At- A-ij ^ £ f 

£ 4a «4|X| £ 7b^ ^ £^2J ^7| EL £A|^X^ 7|^ ^ a 7|gf# A^of ^ <g>^o| EL HA|^A^# 
«J7| ^# 4dS«F7| flft ?H^£ t £ 4a, £ 5a, £ 6a 5y £ 7a^ ^£0U, £ 4b^ £ 4a^| ^(IVB)o|| 
c*S ^ 5b^ £ 5aS| AJ(VB)o|j ccf^ EtSSE, £ 6b ^ E 6a^| ^|(VIB)ol| ccf# EhflS, £ 7b^ £ 7aS| 

^(VIIB)cHI e^EOloj, 

£ 8a 4|A| £ 8d-^ ■» tft9 ^^^l ^iJ^7| 7 ^ aB£ f 

5. 9a uHA| ^ I2b^ ^ ^7| EL 5A|£a>§ 7|ffl-S| b^sje xg^gf. ^|s>7H^£ : £ 9a, 

£ 10a, £ 11a S! £ 12a£ ^£0(2, £ 9b ^ £ 9a^l ^(IXB)o|| ccf^ BB£, £ 10b^ £ 10a£| ti(XB)o|| 

B»S e^£0|2, £ nb^ £ I1as| Aj(xiB)oi| lc^ afl£. £ 12b^ £ l2aS| ^(XIIB)o|| i^E BflE, 

£ 13€ ^^4i(iI^^)oi| S|gH o^g^l 2^m- ^ti|oh m ^o|o| o 7 , EL fi A|±Ah§ 7I&SI #°j£, 

£ 14a H\X\ £ 15b^-^^0|0i| SI^H ojgsj ?u\& & «7| EL SAj^Af^ 7|nfo| XH|2E^tj#- Ad 

B*p| «B 7H^£, £ 14a ^! £ 15a^ ^£0U, £ 14b^ £ 14a^i >d(XiVB)oi| cr|^ #S£, £ 15b^ £ 

15a^j a|(XVB)o|| c*ft flBE, 

£ 16a Mix| £ i7bxr ^^0|oi| °m ^^#^b|^«L ^hj o 7 , el £ a|±x^7|^S| H^^|3£^ 

IMVI flS^afa, £ 16a SI £ I7a£r ^^£0|H, £ i6b^ £ I6a£| d(XVIB)ol| &fl£ f £ 17b 
£ 17aS| -id(XVIIB)oi| uf£ c 1 h^£ ) 

£ 18a 4|A| £ i8c^ tt^W tiSS ^| EL iEA|^§ 7|fiS| cf§ ^|£E^^ 
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£ 19a 4I*I £ I9d^ ^^P|oi| °|*H ggg ^S^IShS ^7{ EL &M±*k& 7|## 

EL 3LM±*[mn&m=: &»J£^°J*\7\ afl£, 

£ 20a £ 20i-^ £3£! tH^Kif- ^lel £ ^sj o 7] EL S a|^x^ 7 \& % #7| EL x|2 
£ 21a 5*! £ 21 £S£ fcH£2f2J# ?u|&£ £ogo| c ^ ^Pl EL fiA|£X^ 7|»2| #0|fi »&ol| Si^Ai 

£ 22^ £ 21a SI 21 boll 2A|£j. 3*} »7| EL £Aj£Xfg 7|## A»» #7| EL 5A|±X>S| 7}{^ Bfl£, 
£ 23 £ H^Sfoi o ^ u|fi £ h^oj o 7j EL saI^oi 7f| ^ ^ afEi 

£ 24^ td^ai-oj^. ^a|o[ £ *^o| cc C[B o 7j EL £Aj^xf°| 7H^ ME, 

£ 25-^ ## -£ tt82| #7| EL HA|±X^ 7|fiS| ?H^AWE, 

E26£##o|| ?|tH7tti*|€ * S^Sfil *7| ELSA|±^o] ^ 

£ 27-8 oj^ AjA|oi| 10i| SioiAi £ £goj A^^Oi #7| EL °H*W XH| 2 «fi 

SEM AH9, 

£ 28€" 0|* AJA|0^| 20i| ?iOiAi ~7| EL SA|^A^ 7j# SEM 



E*2M , ¥ «7| 7|£ 7|^o| -X^oj ^4 cr - 3 0 | ^# flCf. 

Ci ^x-ii^o^^ i * ^go| xH| 1 *g-4^x| 7i|cp|- a Xi|^^0l| 3 *3^X| $ 

H fl|f£t!" =r ?flifS ^^^§ ^b|of EL SA|^7;p|e a xi^g, §J ^7| EL fiAj^g 

£ *i! 2 ^Aii, cH^ajo] o 7 j ELSAj^oii ?iaiA-j ( °tq^ojo| xpi*1^fr LHejAi ?l 

£B ^7|# ^7| EL S.A|^X^ 7|g o, o ? | a £A |£Xf °J a ^112^^1- ^l^l^Oil o[CK 

^iofe ^71 EL SA|^X^ 710- o, E |_ SAj^Xhl Ail^^-Oil 



^SSj 7HA| 

^£^^iH^{-3i-^ Ai^ 0|?i^01 ^^r^l A|a|^a^j ^-tij^Jl, Z| ^^0| Af^oi) 

s^olj ^ ^7| EL fiA|^§ 7|E!-o|| °|*n sH^gciK 

oU, M|7FE|HS HSfi^i^egojj CH*W z[ £^^(overhang)# a£»» S-¥(JlgP)cH| qi#*|^- 

^o4ol| CH^j-Oi 0|Oj A-j D|£^^e ^A^oil *|g£fo^ X-U^H-^ o. cK ^ ttg0 || oi oi Ai : 

« n 1 ^^oii aa7iss, 1 *j=^oi£ a^&xixixi^oii, H7i-qsa s^b^i^h^^ § 

1 ^^p.| *<o\5. = (slope) Aie^ojj qj#3[^ !^°| xi| 2 g^o|| CH1M| 2 #a| 

^ HSfjl, a|it»*# «^o|| x-i|g^£^Ml ^AH^oi| cc^ b^^7i| 

»7| Ai| 1 ^^oj[ ^7| EL SA|±x^ 7|B^- q 1 a^£^# B-Sfi ^l^l*!4fo|| L^EIHg ££4 
A|^e §^§m s o| Lj| 7|-E|MS S£B^|^.a^oi| cH^oi, ^^^l £tHlf- StT^ § "ol| cH-g^-b ^^oi| 
1 £^4^^ ^^o|| c||g*fe S^o|| cHfixil 2££tf-§Aj 5c- x-js °i££^# 

S^0|| Aij^^o^A-j ^AJ^oij ^AjJE U\&x}Z\n Xij^*> ^7^ «Ch 



SE&, -^7| Ai| 1 ^D^Ol| ^ ^-7 1 £L £A|^X^# 7|$§, Ai| 1 a^^eJl- X\X\n\&0\\, H\7[E\ «g 5£ 

a1|A|^E## ^^o^, 0| Li|7^F.|«^ SJ^pJIxl^e^Oll Z| SbH^j# 3^J 2| S ^-Ofl CH^Sfe 

^^oj xi) 1 o^o^Oj| 1%$} Ai| 1 ir.^^ * t D|£iJ-^# ^S^7^X| 0|O|Ai Z| 2j ^^H^ 

Ei-^oi| mg^fe Ai| 2 ^^oj| qie-xl 2 tiff US!- *. °l£^^# «B#°I| fll««F0i 8^»o| ccfaH£ 
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o| EHokoji 7j^^ s y 7 | ^ 1 ^ojcH| Bfi EL ±*« 7|#2| xij^«^ol| 9iO\M t x-|| 2 ic?m 



»#«¥0« X]\ 1 o^qojj CljoiXij ! X|Xj^| OiSCHlAi ^E^lEil- a^H£*W, ^Si^Ei^l ^ 

?J M AH o|| a^*|. zj. ^wxi^cHI qj-g^-b xfl 2 3! ^Bjl^o| ycj.^ ^ 3 gojoii cfltf *l| 2 in 

f>M 5E£ Ai^ S^oW d|^^¥# £^oi| xi|£*KH xi| 3 °J°4ol\ C«g*fe o^^CH^ 

£ ^S£| M\ 2 >^z\€: t £ ttgsj *il 2 ^^ol| oj^ oiZMoi «||x|£! «^o| ^ 1 °j o|# xi| 1 *i 

^e^^ ^^^££ ^^^^ ^ ^t^I tj-!^£f£]# A|A|xi|A(-oi| ^bioj-ji, zf Ai| 1 S^e^e a|a|aj| 

oi|Al ^3* uHx|s|:n., a 1^ 7p|oi| ^xj^ m^a|-°! as#o|| oixpH 91^ 

%-?\ B 711 ttlt SA|^X^ 7|»0|| s|sH aflame}. 

5E, «^°| ^| 2 ^^0j| ff7j EL £Aj^A^ 7|^€- A|Aj^^0jj 2|Z| ^EjlO|ttj^M# Z>^- 

^ wi^s|-ei# S^^, 3 n tH^afeil- ^ A|A|*i|^o|| xi| 1 a^#§ g^^^Mj z| 

el ai x{| 1 s^a|ois|- ja*|.*hfe ^s fc ^s A-j ^ oie}s|oi ^ t ^^^i ^^&\ - §2^42 ^ 

*|tHS*H*|(«ff)*P| ^l^^j EL £A|±x|£ 7|^oj| °m SHSQcK 

^ ^ ^7[ EL a ^|oj| £-7) EL QH^I ^ xi| 2 S^s^l- ^«lt} ^7j 

2^1 tt3 xil^m. 



^0|| ?iO]A-]^ Xi| 1 S^Oj ot^, X^| 2 £R0| #=o| ^gSWeh 1 S^Oj ^0|2, 7L\\ 2 

? A J,£1§ ^2o(-0i ^. y°|S| ^7| EL SAj±A{-§- 7|ft2| 7|^^^^ ^St^. £ 1 Xfl 1 Q^0| Xij 

2 *R0j ^{^| ^o^ ( xi] 1 s^a}.oi(^| ccf^ e^l- 5^*^. 

£ 901, ^ ^7| EL 2A|^X^ 7|^f& ( 7CiX|^|(11)^o{| s-o| A-j ^ 0|?i^0i t*Hxj£i X1| 1 2^^^ 

(12; 5. ^0\\^xr o^oj t *j^s|-oj(i2) «vo|| 2A|s|x| ^^CHI- XiJ i ^^2^(12)^ JHxf^^o^ 

0|7j^0i ^^2| ^^( 13 ; £ 1C HjAi£ 27HSJ SA|^H »Cf)0| ^x|iE{| oiCK 

X|A|X||(11)^ f^OU S^llOi^O^ 7 fg AH« t o £|f s^A^ gB^BJ EO S ^ Aj ^ - Ol^. 



1 *R^£j{12)€- £ o||o)|a-)^ : o t q a |.oi^ =?-£%\2. zf2| J^og^j- xn^ t oj = 

^ ^^>4^()TC), °l%0l°J s**^}-^ o^o^Qj- gAH^ - o. cK 
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KIPFttS(§3H^SlgM) 



91 01 XI 6/37 



33(13)€- ^0|| gg^fc *i| 2 AJS. ^a|A|?|7| fl» #0|Ch ft ^2| ^«( 13 )S M^ojj 

s^oii tSHi ^f. ^^{13)& MI^EjMg S£iN|x|£: = o|| o,sil o^o^l ^*h^ oi DK 



£ 2 % H 3CH| ft ttSSi *}§j*1°J ^^^^-1 SA|ftcK £ 2£ ^£3£^. SA|*fe AfA^oU, £ 3£ 



^ ^^(13}§, a*ss 7^3. zj ^2.%* ass., #o|7|^ *m, £ 2^ a 

0!, £fcHl(132a, 132b}# ^H2K>IH g#o| S^(132)2K ^i a ^!£ g# 2 | A-j 

(133)aK a*(132m^*(133) 4o|o|| g*H*Kn tsL£# i^sfe e a J^^| m^^( 131 )^^«^-- oicj.. 
tf« ft*H*(131fe §*(132) *|-ao|| ^OiA-jo| o tH ^( 1 32a ) i32b)£| ^lE^H x^(133) #go| W» 
St EUd^M o|afe osf} ^a}o^_ ^Dj-^71| oR«fe N|0}ni g^l 5S(131 a, 131b)« £K^h 

£ 3# I5c^, 3*1(13) £o|(a)fc, uH^SMIfc 0.2/an 4]a] ^ 1^ M|x| 30/^o| 

cf. th« «*I¥(133) #ffl2l ^(S*(132)S| ^oj|Ai 2 79o| £t^(i32a, 132b)£| *S| CPU* fl *»s| b) 
S bf^S^j^ 0.05^i OI^OU, ci^ d^hxi ~^|^ 1/ffn o|^o|tK ^ 2bH^{132a, 132)S| ¥^(c)^ 
•Wife 0.05^ M|x| 10/zmOU, Cj^ u^2|«|-7||^ 0.1 /m 5/nO|ch zf £^11(1323, 132b)2J ^(d}€- 

Ml Aj 50/zmOlJl, Dj^ fci *W| 0.5//m Mi Aj 10/mO|cf. ^{e)$ a^5|Spfl^ 0.1 /an 

L H Aj 100/^01 n, tJl-ij-^oM!^ MjA| 30/mOlL.K it^, #iilS^(e)e 2^^o|(a)£| 0. 1 «H 1 0«H > h 
HWSiSKa, 0.5 41*1 a 01 C-j^ dHfS|*W. *|Jfi(i33)s| 3ft(132)2| ^Mcf € 3|o| 

«M. g-fcjsfS, #m = ^(e)£ £*HM(d)Mq- € 3do| Hfl^W, 

5E, #^£°-| 4 tfEWW ^(133)S| ^%^\ A BSo|| ^9)£f- «Stf»o|| 2U>Hs| 2ft P-l 1S| g 

oi|Ai ^xiAjoj ^el(131a, 131b)4 JlA^fe *j(p)# 3!^ ^I^O| Xi *(133)S| 0|^^ ^(0| 2+# ^ %k\\ 

^ ^£ o^^o^i 7 ^f0i Aj^7i#o| 0 |*j# ^A|^ *| , 7|^7|^o| ~*\\%^ ^ 

2icK ^, ^7 1 EL °H^iB-& ^^^l A^o|cH| el#A| ^ ^^.H *| V[x\o\\ ^ 

3^|0ij 2 2^PJ£^| EL DH*HS-y-0|| ^*0{| 0|s 7 | -gaScK ^^Bf°| 

&»2| Ai| eJ-s c|j^ Sin, a ^^ojj qj°d^2| 7|^ A f§, #^a|s| S | S0 | y\^n&c[. aa|2, 

C^Oil, £ 4a L H Aj E. 7b -S £ 1 2EAj ^3EO| o 7j E( _ &A\±X\g 7|^ 5i A^oj- o 7{ E| _ 5A | 



£ 4a gy 4b £A|a} ^o|, X|A|*l|(ii)AK>|j sj fl ol| cc^^^oj ^A(-n|jJE(£A| a^oj 

q 1 S^S|-e](12)^ A|A|^|(11)o| a^ Xjjvjjolj q ! xj^AH^^ ^^[2, 0|^1- ££B.|4:IlSH5Il 
So, 7 jgo}| oj^ HljEiy^o^ ^AH^ - o icK £ 0j|O{|Ai^ AP 7 |£f § 0 | H| 1 *R0| ^^H^ 

^tJti^ =r Si^K Oj# inflEiy ^o|| 7|^(31)^| ^|*|A|^ ^ ^ch. 

cfSdl, £ 5a SI £ 5b£* So|, q 1 S^a^jzf ixf^ES 2^(13)£ ft ttSSI #7| elsa|^a^§ 

7|{l^ x-j!^£kcK 



^ °iol t ZLdi rx[5^ CHei5i A|X|x^! A !■■§•, XlX|3e)| e.|30| 7^SHX!CK £E, £ 5a a £ 5b^ S!AjAj. ^^( 13 )o| £A| 



0i7jAH, ft ^J-°J ^«(13)S| S^^^-l^ £ 8a u||x| £ 8d# 4^"^ ^^°}CK ¥^ , £ Sa£f ^nj : 7|^(31 ; £ 
4a SAjoj xi| 1 2^°J(12)0| ^^hi X|X|JHI(1 1)011 c||Sf *ja#ol| UV #^ ^§ ^AH(fe^)# 

iVm^Q B^|A|^^^(32)# S^^Jl, gf-^(33a)§ ^ S£D^H(33)# A^^ 
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fill 01 XI 7/37 



Oi UV m£&z\ artHE «gch 3^3, ajx|±eg(32) SgolW qJah ao|°| «£;;W£. 

B»*K>I &%"(S2aV\ ^s\^\ t UV ^Oj UV §S EE^ ^xjjoll s>|*|j g^spl nH^oll 4j^7;W £»s| 

x| s^e □lin^'di ^« y-^q. oi sjA^t 6Ho^ fi^^Ai^ &%¥{32a)A -g^si*! am yxjuh 

□ iig^ 8b). SSgoiW of^^e £¥ oli^^opi unroll Afo| = oiw ^^ 0 | qA| xjsijsjcH 

£(Ji) E||0i^o| g^£7[ g«SCH£ 8c). EE, 2L#^ 2fcHtBS^ £ 2*w(13)# Sg*p|7> 

8d). 

£E*h, 5XjE|*g 5SBP|ae - #S||JEp| OHSCHI &7| Li|7^E|M^ S£B||X|£Sfif 7»& 

L1|7f£i^ iSei|x|^Eoij bjitj-^ UV S^-g Mste, »#UV a»s|j1 fill 

§1, SJ/5tzr UV tSS Af§s|H 01 - o £ , » ) A i ^ Ai | lj >4^q e iWotfS, £2| ^7| uv 

53, ^ MS* ^ 21 Ch ££, 4}*l|^r, a e a ^0| = ^Ai£ 7|^A|?|7| 

01^ ^ e.^, ££^ ^ % s^si 3^ £t*#s# a^^ 3 q am^sm, ^ 34 anseioia^ 

act. 



aSdl, S0|. 3*1(13) £6a 31 6bSf SOI EL °H3|i§(21) xj| 2 S^a«(22)* 

§2| ?I4H*«) SI^^H^ S4i»cK ^7| EL °H*i|(21) §y fll 2 £Ra^(22)^ ^ a|«((13)S| SB£W|£ 
34, *l*l*l(ll)4MWte ^tH^ojj o[en gEHs s|s|s|H£ A|-f.^ aiiEiyoi ««a^. 4 2 S^sf 
2! /EL oH*Jb^(21) ^^^^^l 1 S^a^(i2)4WI «*s|>-K zj- *fl 2 S^a^(22) Ef-^^ 2|^^(13) 

o|-^oj | £ n^o £ ^Oi Slul, ^ Ai| 1 2^a|.a](l2)0)|A-j ^OjAj ^| ^[CH| ggejL*. U|~ §5i^A JL ^B^O| 

SbHl^c^^ ^^]#^oi| °i*(|Ai£ ^7| EL DH*ll(2im^l 2 S^4^J{22)-1 ^ Si^K 

2 2^a^(22)^| §a|»S£M| ^ 2 S^a[°i{22)oj EL oH*HS(21)s| iMP ^oi 

M %r?\ EL nH*ll(21)S 7^ # ^ 2ic:K o|o|| aRK EL nH*IIS(21) ^l^sj ^ 
## tfXI^jl, ^XH|^v - ot cK£ 6a ^ £ 6b 

S WBoli flow, ^7j EL o|«H(21)fe n ^o^|Ai ttBfx| ?i~ ao|, aeq, es^- 



^^SJ ^7| EL °W21)£- §^(IE?L) SA^^Aj cn - s^-^ ^^sj. *\x\^ 

t§££ 2§f5L[, S^^iJ^^B, ttSS, S^t^SSS Hl^ 3^^^ §# «|«|- ^ 2icK EE. #7| 
EL oHJMi (21 )fe ^1 S£S ^AH§p| £ 7^^. a S?, ^ ^# 7 1 CH| ^5jo S ^AjstcK 

^.Ajoi-y^-, ^maiiie ^°»-g t i,i-ti|^(4-q-p-£io|-D|iiij|y)Ajf-^oiiAj. ! N.N'-qflfly-N.N'-ui^O-uii^ 
^iy)-1,1'-"l^^]y-4,4 -dloj-oj, N,N'-q(1 ~4Hi)-N,N'-q5il ^-1 ,1 '-tJ|Ei| y-4,4'-qof°l b^ts o|- 

ajUDi AH^, 7|6f 7|A|o| SS^*H£^0l|Ai Aj£H^ - ?'q. 



»»^H£S.*lfe f 9,10-tlom-eheaK!, B|a, ataa, flaia, sssi, Hq^_ 
(8-^ka|^am)^D|M^I, sai^-Pm-fr-^lteaifca^Jtt^DiftSi-jeii, b|^(8-?|fea|^ahH)o^^l, 
Haj^(4-D||I--5-^B.|#^£^i3i|i-8-?|^a|^a^)^ = o|^^| i b!^(2-D||I-5-H2.f#^^^a||i-8-^j^ 

2.|^afH[4-(4-A|O^Di|y)Jl8^a|.e]^« D |^^| ) U|^(2-D|H-5-A|0^-8-?|fcB|fcatt)[4-(4-A|o^fl 

yWl^^lt^lH^l Ha|^(8-?|^q^am)^^;M|, ti\±[Q-(p-&^)o\n\±?\^&]ol°im\ % ?\ 
^©^ f *H, 1,2,3,4-Nlsa^Ai^sEEhqoM, ^ie^| y a|^^ej| E pqo« , #a|-2,5-qa g^A|- p -iq y ^iujy 
§!. Ho^tii gg*|| f fij|q?il^| as*fl t u-|e^l ea*n, ss*B, Sa*H, ?maa|^l 

N.N'-qtt§*|» ^maq^^l i^x-ii, 4H^o|qH7i| ^^^|, N,N'-qo^x|# s| assist 
oiIai^^oiji, o|## EE^ 7|e^ xi^x^^4 i^x^^.^ £*moi Af§^^ ^q. 
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KIPfflS(SJH^olga) 



ffllOIII 8/37 



fl*^#*H££fc, 2-(4-^i^y^)-5-(4-t-^ifiuy)-i 1 3 ) 4-^A^.|o^ i 2,5-4:Mi-4Hi)-i,3,4-^qo|. 

S §y *W4(&ffl: §0| ^i^Afqoff fMEJHUttSaWSlxi, 1540^, 1991)4 u|£(1G-*| = *a|B2E 
Ch] ?\&e.\$zY*mE*W t 7-90360£ ^5lol| S.£|o*g ^tr# H# o«a|^ ^ oii_h 



4f7| EL aH3|£(21)e fiSS^BHS. ^ Sim, a E« 9=fe 4£2| £ g^oi| 2ioiA-j£ 1^ 



Sqateisi xjiss^, 2a^ojs#o| 1-1 # A^sfe ^do| a^Si$fcK ^aiosfc, omm^Mg), 9* 
T°!s(AI)o|l^ o|N|^S(Yb) §£| Af^Li, -~7| EL °H3|£f- i^fe ^jejoi| c»|§om a^ E |^ > - 

*W* §2| mm S£ o^ah ( £ xjAj 0 | o^d|^o|4 %m A[^f}C[. 

ZESZr, Sa^oJ tf^ ^A|?J7| ^ Sf-Oj £^°!2| XHfijjLAH £^ £J^£| U, Mg, Ca, 

Sr, La, Ce, Er, Eu, Sc, Y, Yb S)S| 1# gtgg Ag, A), Cu 1# 0|^S| 7«, 

Mg/Ag Bg, Al/Li Cu/Li f-ft ^ Si 4. 

S^aft! a^oilfc, a^s^ s^xhsoii tLf-af. xiih 7ttt£&tg, Qxfgj s*^, oisgEfloiig, 

^«B|8tt#4*»^ 214. ^ 10nm 4{x| 1/m u»5|*|.cf. 

£ 7a SI 7b^ ^o|, gx|§(23)£ 3do| H^o|cK oj %x\£(23)£ t£oI4 ^ 

^ojoiq EL nM*|(2i)s| #x|sfe aoicK 

2L, 5jAjj( R)i ^Aj}(G), S4|(B)2| i^il]&if|# o^oij gg 8H ^2, «JjAij^e| ^7| EL(tfS) oH^S 

Af§o^ §si q^t^lop^oi^lcK f^^l, ^°J£jq o^oij ^a^ ^ ^ ai^sj# UAdsj.^ ^^oj 

el □e^im Ah£3M£ $i4. o\ g^, ^<>i 2^01 ^a^h^. nf^a a^ 

g*KH *Ws| EL °H*il# £}Q*| ? 2 ofOi SicK a a^Hflf T?7f EL aH*l|-g-o| 3^*1 ^ ££ 

EL d||*I|7|- ^ofe 1J£ iicK 

Bftf 4*i£ SiOl Ai| 1 *j^O| #^0|^1, 2 £R0i 4^1 ^^H^. ^ ^2.1 EL SA|±a1 
§ 71^ ^! a^d# A^oh - 7 | EL SA|±X^# xi}^# ^ 2icf. 



^oj|, £ 9a Ml*! ^ I2b# £ 1 fiA|a| ^ £L S a|^x^ 7|f*fi| xfls^fil 



^Ai f £ 5a °j sboit &*\oi ^o^oj- -^oi| x|x|*][ (11)^011 ^-o| ^ea^oiH x\\ 1 o^j 

oi|A^ gf^a^ ; i2)#a*»cK£ 9a £ 9b). 



4#o|j , £ 10a 5! 10bS}- ^o|, x|x|*|(11)S| q 1 S^a^(12)^ aa(^H)4WI 5E 8a~8doi! B^W ^Sl^ 

UV^(42)# 2^^^ -(132; £ 3 «^0f| CH§§fe <g^(132 , )# in^t^K 0| 

tiH, UVS(42)^ u[£[ ^o|, ££Rt|x!±Hf|(32) R#o\\M g§ ^o|^x| zl ^-^-t ^a|7|x| 

s^.n|-^a(4i)s ^P-ipicK 



^7j2f go| aitBSO*. E 11a SI Hb«t ao|, x|x|*{|(i 1) oiflo|| *\&&#o\\ qj§*fe^^s| ^ 

f-^^(43a)l ^ SS0|-^a(43)# ^*|ficK UV^(44)# 0\^o\\xj ^M^W ^ *i^(E. 2S| xi^ 

(133) S£) S^oll ^(133')# Jt»»cf. o| nH£ ^7|ShflO|, UV^^ x|X|xi|(n) 9J ¥S 

Ai| 1 *Rah°j(i2)# 5£^|x|^H#(32) 0|^cH[Ai S.^\\x\^B.^(32Mo\\ fl&HoW*] 

a i^A|7|uK UV S^Aj ^XJ AJi^Oij o|6|| #^H)H^ Aj« 7 ;|.X| ^ ojCH Xi^^^ 

(133') t^nrfe a lin^^lxH y-fe-cK 0| ^|X|*i|(11) 0|°jo^- Ei o| i^ 0 |7| COjSoif 0| {m)hL% 0\B\- ^4. 
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KIPRIS(g^H^5lSe) HI 01 XI 9 / 37 



SRO||Ai^^^Ol|£ ^7^^HU, ^*8|ig8^(l33 , )2| #S ^EWI 0|a^ ^a_h^J £A^ 

*r Noinia(131a ( 131b; £ 15c Il2)t *1^aHS*S*1(l31) o|s|s| x\?a\±&?s. -geH^Ti^cK 

ojaj ShCH A^Oi| £B-j*J#, s^oi| t^£I ^ £ 2 3 £ 3 iA| ®a}-2| ^«(13)0| *H*8SSCK 5E^, £ 
12a SI 12bo|| SiOfA-j^ zf ^*(13)$ Ai b_ 0|7JSW *i| 1 S^aW(12)o|| ^jiilofe a^o S wj- g S a| 

^I^ojj, ^AfAj ££^ UV-i SA^U 4Ai £^Hbi|oia# ^o^Oi £-7| EL SAj^Xfg 7|## s^^ch £E£h 5 



£ 13$ £ M\ 1 bW«ie EHofco|| 5[^^o £) 3^{13}# #£.HO|| ?iQjA-] oj^l- 

- ^eafoiH g#o| a^o| <^^CH(51)# £fe 2j*< a^ £ s sai^h, £ 13^4 ^0|, £ 2 a! £ 3 2 

A|=f;£sq 2^^(13)0| ^2 ^T^^l^i, £!2 ^^(13)^ 2^(13)£| f^E, Dj S^m^ie *1Y 

(133; £ 2 #2)o|| ^ojA-j *^°| o4s|CH(51)o|| s|sH a^ o^s|| flch o| °3gcH(51)£- #7|Sf S0|, 
*i| 1 3^5^(£A|&1-)^£| a|-o|s| #aH# xH^n, £o[ ojg x-il 1 S^ahojsi cHft^ eej* §£^ u||4asfe 

#0! 



o|#oj^qi(51)^, 3cq 1 a^a^l(i2js| «frEftio|| ^ojAioj xi\ 2 S^o]^°| g- ^ oi 

5i£4, 1 S^^oioj ^x-i^-l ^l^oi HTjj o|-~- - 7! EL dH*||^o| 1 

a^ojoj ^c^«o||Ai e.K»)330| *t 2 3^^o] 0 | 49 ^o\\M ^-B^j- ojcK ^^^(51)^ 

£ 14a-15b^, £ 13 £A| ^~o\ EL B.M±*i&7\B2\ x\\&>g%& flfi ^o|q. 

*4d, £ 4a 5J 4bcHj S-^Oj £93- ^o|, (n)^o|| q 1 S^h^o|(12)# aa^jl, UV 

&#*h^ MI?|-E|SS SM£il^^^at(32)l- £5£f ^, S£^^ ^*}CK o|£^l- a^^ 

SS.o^H7h £ 11a SI 11b<H| &*\Qi 5§d^32[ ^acK 

^, ^ 011° | oiicSg 11^ txHcHj £ 14a Si I4b^f ^o|, S^a^a^Ai, « (133)oi | cjjg^ g^oj 

m-o| gf-4Aj §{43a)o|| g7^W ^^CH(51; £ 13 ^2)o|| cflfgfe ^^oj ^-o ( xij 2 §(43b)^ 
^ 5^of>,a(43 , )# A»&cf. x| 2 ^(43b)$ ojflS 4 1 2^^°l(12) Afo|2| #a[| °J a# eis^^l 1 S 
=afoi {12 )o, cH^B^*(12a, i2b)o|| cflgsfe <gqo\ £gs|£s ^*|®^ bj-^^ch 



#7j 2SE£D^a(43')» A«*W £ 11a 51 11 M ^fa| ^S&u^^OI 0|£^#^^o^ ^^z\\x\±^ 
af(32)s| A-i^^o^(i33)4 ^^m^S^(51')£ £^°W. 

3Sj ^, 4f7|fiJ ^o| g^g££*| £ 15a U 15b 5A|fif ^0I, A^woi! £bH^, S^0|| 7FX|H, £ -g-^ 

Hojj °[ojAi ^-o| o4^ch(51)o{| ^^sj £ 13 aA|S4fs| ^^(13)01 goisch a 

£5-Ai ^S^«WSo|, ^j- ^^^(51)~ ^J-goh xHj 1 ^qa^o](i2)s| CH&t^ ^e^(12a, 12b)£ goi ^Aj 
coj^oii, ^ch| gAHsj- x| 2 S^a^oj zj- q 1 S^a^(12)fi| ^Sej(12a, 12b)oi| %o\M So| 



ij^Oll, A^ 7 |^ ^ 0 |, SXfAj C£- UV# ^Af-Sj-H UfAj S A SUil0|3# mW EL 5A|^X^ 7 |^# 



£ 16a M|X| £ I7b^, £ 13 SAj^# ^~ ^7| EL 3A|±^§ 7|^S| «fi 

ck 0| a^, x|x|jtO(11)4HHI UB{«efft ^^sH ¥2, 0|£^oij ojcHah o|# flSIWEi* 5£DfA 3 ^ o|*p> 
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KIPRIS(S3H^SISa) 



ffllOIII 10/37 



^ t £ 16a S! I6b^ £0|, x|x|*|(1 1 )^oi| °m z^zf gSO| £jS**o £ R> G; B 3/4^ a 

B(«B|(ei)« 3# AjO|<H| ^X\M -xpf «B#£S aS §&ilEi(61}# SOjAi 

aW(12)# tftt 4*1 £ fito| ^ xi| 1 a^aW(12)e £ I6a^ Bo|, seiffl£H(6l ja| «WS| 1 

oil alow oj^^^si zj 2BiU£i(6i)# am. s&a^e. a^«^«si *acfacf. ctfaw. 1 *t^sh?J 



aS ^ UV 1-1 SE^ fe^Sfe M| 7j-£|H§ ££EflX|±SS(32)S E£o[S lift g«KH 3 

S*#9g9*(l32')# »n»& IH^I S£Qh*S# A^X| ^Eil£i(61)# H^Q^H^Ai 0|# 

aS ^. £ 17a Si 17b^g0|, #7|*f51J*MI ^^#a*W ^^(13)#^^cK 



si^Oi!, QX^ UV 3^S>|- 5^HtH)0|3^ %-y\ EL £A|±x^. 7|£# SE, ^ Si 

0!in^€ &7j£ftr ««W£ £|H, £A|ojj Q^OlE S^K 



£ 18a Mi*| i8c-& £ 1 £ 13 i£A|^o, EL S A|^Aj-§ 7|£h# Aii^o^i *j oh uc -g°gH| 
£ 18a^^0| t #7|Sf x|x|*i|(11)#<H| THf 1 S^o|(12)# f^U, a ^|oij UV #S ±1] 

tSOT. as o| s^a^|xj>,B#(32)o|| cfl$^ fl^qoii ^gaw nw. ^, £ I8a£|- f>o|, 

OjCHAi £ i8b^ ^Of, £ 18a ^,^o||Ai ^£D^aC71)# ^xlW. 0| iS.of^H(71 ^ 

(133; £ 2 ^4 l^tt- ^¥4¥(71a)# ^M^4^(71b)^- 

(511)^011 ?|x|£hcK tJ^^MI^ o| £^a^H{7D^ ^^qj(5i; £ 13 &s)o|| &Q*t^ ^^4^(^!^) 
H o| oj^b|Q|«( 511 )oj -o^ ^^q(51) S^K 0| M£n|-^a(71 )« A^^Oi 

X|Xj*|j^cNo||AH ^(^3.(72)) «ra S¥^^^(132')£ □l-^H^A-i ^ ^^^| 

E^ojj A^tf^ o^^b|D|^( 511 ) o^(5Ha)o| Ajq&jo^^HjTij a ^ 



aS ^ : £ 18b £A| s^avoii ^|^^o^M| £i^£ 13^1 ^ ^^(13)0| ^^^c:K£ 18c). 



£ 19a u||xj i9d^ S g*l ^1 SA|^x|-l a xi|^^^4 ^] fl-fl£0|q-. 



£ 19a^ ^o| s £ 13 SA| ^x^c| S^l tt-S SA|±x^ 7|£(80)# 5b| W. 

^S-oil, £ 196^1 £0|, f?7| EL oH*H(21)* ^jolEE ^ (1 3)-ZJ-oi| ^^&CK £ l9botj SWojA^ «7| EL °H^I^I §• 
*t gjol Sf^S(211)^ fiAjsjj oick of 7|^-(30)# 5|SA|?|^Ai ^#^£ ?icK £ i9bo||Ai^, 

(21 1 )S x|x|*» (ii)o|| q\*w qj^^^i^-ito^ xj^si ^o^ SA |s|| o icf 0 | #^oit oj^ -7} EL miW)^ 
^^(13) A^o| §y o|3£ ^«(13)S| c«lt #s = ^o||£ -§A|0^ ^^(13)2| S^^<H|£ g^SIcK 

^, EL oHill^ ^^(13)2J $xHoj| °\t\\ %a\o\\ njjEiy £ gcf. 

a^oii, £ i9c5| sol, ^oi£ ^^(13)2WI 2 a^^o|{22)# S^t^K oi7jAi^ q 1 a^aW(12)o| £R 
0|7| [Oi^oij XH| 2 *RBte!(22)& ^0|ck 



S£, ^^°f Xi| 2 a^Sfo|(22)^ 7|^(80)# 2|aA|7|^Ai 5JOI d^5)*^. 



7|€K80)#S|2A|7|^A-| x|| 2S^SgJ(22D§7|eS*||o|| qj*W xiafxlfjoa^i q 2 a^xjj^^(221)o| 
7|#(80)ol| CH*K*| °^7J ^A^ ^^ol|A-| 7|a(80)^ol| £^7| rrH^oj| xHj 2 S^^°i(22)^- 3«(13)?J°I ^7| 
EL o||*||(21)S #A|oi|, 2v ^mi3)s| ^^ = ^oi| 0|a7|7;W cc ^^( 13 )o| ^«Ako, o 7 , EL 

dH^|(21)^o||E SaS^. ^, X1| 2 *R2^(22m ^^(13)^j ^oi| oj^h njx^ £A[ol| 2«E-|y5E gcK o|a| 
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... KIPRIS(SJH«*5I§S) 101X111/37 



*!^iE, ^^om A^o|| o|oh ° 7 | EL nH^|o| ^X|^7| ^Moj £a|£( 2 3)# «gtM^. 

?!£K80)# s|^jA|^|o^A-i £x|JH.£BJ(231)# SSs>4&o S *| o| £x|^( 2 3)£ £Ajo|| aflE|ysU f ^ 

{13)W\M M\ 2 £Ra^(22)g 3*3(13) #^JE0i| 0|h7|?;^| S^H^ #A|oH, 2^(13} S^Oil flOW, 

*H 2 £i^oi(22)#, £ 2*^3^, ff7| EL °H*I|(21) 3! *i| 2 S^BKi(22) ^£oi|£ 



£20a*|- ^o|, ^7 1 x|X|x|(ii)^#ttEhX|X|x|(9ii)^o|| UV #4' 5§ tt»«te MPhEJM 

3 £££1x|ae*( 912 )§ ggo|| JEffi^S^. LjJ 7 (• E| 3. ^ 5£^!x|ilf (912)§ ^ItF M|7fE|« 

8 HSayx|^s*(32)34*tt»5!0|c:K 

a#oii, s. 20bs(- ^oi, 24 2 & s|x|o| a - 5iDfA a ( £ A|^o )f A^^oi uv £& §y S! 

*M >:Safo|H g# ^j7|ioj§(9l3)l- ggSW. 0} M|7(-Ej ££aflx|>,B(912)oi| UV 

££fe 4j*H# oi7| IfllSOil, ££M°ll a^IX|^E^( 91 2) 5.^0l|Ai ojg z| 0 ,oj « « 7 ;fX|^ £^X| 

D J, UV #S ^l^Oij o| § H UV^O| g^£|7| 0U£Oj| Aj«;;j. X | £&SJX| □|in^?J *H £ 

■crM*. o| #t||j§s, i^tnixi^ =.^(912)^1 it a € ^ oil A 1 iciT^ §sH*{a| gjjl ai^g 

chdoll, £ 20c^(- 90|, ^71^^^(913)^ gg*h x|X|JH|(911) a£2*i|oi| g*j ££j£ *fi-£f|(914)# 

ch £*j£ ^SSc, Ni, Cu, Cr, Fe, Co, Au, Pt, Rh, Pd, Pb, Sn £^ o|# £*&±m 15 0|& tr^°fe »3 

OljA-j Aj^Sj ^^Xjjj^ol ^o| £3£ *«£(914)fe ^ItjEilj^ §£^ Sjfh - °iDK 

£ 20c^ £0|, £S*l|fiS(gi4)&S7|«tie(9l3)as| x|X|^|(911)o| 2 gy a, g7|Ssi9(913) «S#oj| g 
(9l3)Z}oi|Ai ^J^^o^ ^e^o|H ^£(914a)l- 27|^o4 * (91 3) o| ^n[9.\ A\o\o\\ (915)7^ 

£^Aj x||^*( 914 )o| ^e S ^ 0 |?£ ^^(914a)^ S7|loi *^ ^^(914b)4 a# Af-0|0{| ^Aj£| 

EW^(9l4c)fi S^oi o4=^6H SICK 



5£ei|xj^E§(9l6)# a^t^K 

^ ; fiS.B|lXj^eg(916)# 7^^0i ±^2| OUSD^aga^Eh^, Zft-g ^HS^(9l4)#0||S&S£Mj 

*WI »c^(£ 20f 

Oi^^Ol £3£j bH^B^o|(9l8)0| a £h^0|| ^OiAie|37|l^^S^§fe^s^ ^gS, ti^5]o| Efjotoj 

oWoick o|^# £20eS+ ^o|, a£B«x|^ = #(916)# ?B«|01 2j|x|^&|3zi|g(917)# 

^ to] o|| £!3£h27|§££(913) A^ojoj g^oij °!^a] ^i^.^(914)^s| a||X|^ ebH|H(9i 7)0| 

0|| giOjAi £?v{AH 741^^(914)^1 E>a^(914c) ^' S7|1^S(913)^| ^M(9l4b)S| §2, E^c^j 

SioiAi e^(914c)M i^#A|7j£^ ech o| a^eH^ ^^^(914)1- o{j§s^, oil§^ 

(914c)# **W a«*Jjl, ^ixj^H a*F*{914c)o||A|fe Sfl|«fx| §^7| a})^ol|, £ 20fs* 

&^^a^(914c)01! -^-5-011 &01A1 S7|9ti9(9l3)3|- *h^(£ 20 foil ^Xo\^\ Q7| ^?H#(91 3)S| 

^B¥(913b)}o)|Ai°i-S^Sfe £3^ »H^S!(918)« ««»^ 2icK 

2| £ xj^ fcHia|ei(9ia)& na|ej tf^tN 2icHA-|oj xj^oj 7^sj ^€ -^o| u^sj^cK n 1 ,000 

£ 0|*F7J bf^^jl, 100g 0|*>7f Ci^ dfBf-^^EK 3SI4, 4 bH^a^oi( 981 )o| m EL ^o, 
Sp| Sf^SI SiPI^SI 1/2 0|^7F bf^tU, 1/4 0|«f-7h tiH^Sj-Ch ^#0i, XHl 1 Aj^a|.o|o, 3: 

s| 1/20 0|^o| ajso^ 2| tH^afo| (918) o| u^j ^ - ft7| ajj^olj, u^afo|( 918 )@. ^ 

sj £|cn^o| i/20£c:{- ^ ^o| o^^cK SE, z[ a-j^of (918) ^o|^ ^ 0 .1^ o|^o| ^ 0 |^. 

BfShAi^^, £, 2| bi^afol( 9 l3)e S7jlpj-( 913 ) §^J2{. Aj^^jo^ ^iJgo^ ^AH3|. £ S 
U^^-^ ed0| b}-i[A|§ W cc ( EL ^oj bVAf^-*^ ^|^f-0i A|0RO| gO ^j-t o|7| ^|^0i 2| U]±B\o\ 
(918)2 50/m, 0|*W feO|S. d^S)«fcf. 
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' . KIPRI6(§3H^SI§S) 



HI 01 XI 12/37 



*i| 1 £Ra^oj ^ 100/zmOil mt\0) 2E-6Qcm *i&#2| 3**|S » ^# AfS*M 30| 7cm^l tH£ 
at°J(918)t- S^S- §t, Bi^^oj( 9l8 )o| ^±^o| 1/40| , £Oj 5/^^. ^^^^1(918) 

Sj EhiKHi A 1 2-1 10€ £!M\ u}8H, /W **ftttt*W(ITO)£tSS. Ml 1 £RahiJ 

°j ^jjftoj 1S | X]% , Q \ s\n t n 1 S^s^ojcHI cr}B SaS*WI 2|&o||l-|x|££!# SicK 

££, ^ £3£ yi^B(.oi( 918) x|x|^j(9li)oij acH| g^^S§(^ISt©)#^*l*hb *!3E*lt| 

*W »«HSch 0|CH| ccfaf, zj- Egg H^a^oj (9i8)o|| ga^saWHSA-joi 7) - « sW fi |go| bja* ^ 
*|fi°3.*| EL SA|^o| 3e S [ae| Q^\?\7\7\ 

^7\$\ &0| tH^a^(918)^ £ 20g4 H-o|, q 1 £RSh£!£ ^Sfe f-S3£*m(920)# HW*|S* 

^fliE^^o^ gg£tc}. o| all, £ 20fS U t Si^oi, S7il^^(913)-& ^&flo|u|E#S3. s\o\ °1CH 
^0j| 2.tH^# oio a S| a ^oj ^E^(913Bm€r *l^oj4 SI ^4, Ehft= 

^£1^(91 3A)^e ^3£j *l±a^4 3^f°W &7|(u-{>^°j(913)4£| a|-o|o|| jf Al|(91)7|- £Jah«eh Mc+) u.^o\\ t 

^?i£s^# g&i* moil ^e^(9i3A)^oi|Ai aaacK oi mson ^a?a^«H920)s l n^oi gggst §a|oii 

nlEiaacK o|o|| cc^, f-SESatsi m|Eiy# §tM|£7t fiKHScK^E-iy cflaw, 

BE, ¥-SI£2^<920)-B #7| Afj 1 *R4£i(12)4 BUS* S^*H£S 81^. 

*S£S ^(920)1- S7|1^^(913)^F £J3£h £3£ tH^s^oj A j. 0 jo| #A||(919)# ^*l 

a7|S«MS(82l)S#S«F0i ft xi| 2^edoll EL £A|±^S 7|£M- «-a£c>(JE 20h 

Oj^oj ^ojo^ - o« - 0 |, ft ^ojo| £ ^goj ° 7 | EL £Aj£Xh§. 7|#$ *<l 1 3^^(920)0| A-| 

S o|Zf*W H H*l3i Sim, £9^ u^2fc!(918)o| *|| 1 3^2^(920)4 tJ^^H^. 2i 
cf. na|l, fl| 1 S^^oj(920)€ x| x| *j|(9i Doll Ai ?i^#¥107|l^^(9i3)S| C^HH bHx|S|H, ££ 

a ^ ^q^(qj.) 7 ^ 7]7|o|| oi^oh sfqo| ^^Aj b^a^o|( 918 )o| sg^i ^xh^h o.^ 0 |oj| t$am 1 2 
^afoj(920)o| x|X|*ll#ol| S^a b-f^aj-o|( 918 )oj d jjn^ s.^o\\ vm&2.g.M\ % M\ 1 £R^£j 

(920)sj ci ^^o| X^i^Sf7l- EL SAj^X^o| ^o[a|^ - oicK E£, ^ojj ofs 

OjOiAl, E. 20\2.[ SOI, X|| 1 SR^ojjzf. jnx^fe(bHh^^7i|^ ^ JH^ffe) °7| EL °H*fl#{21) ^ 

A^oj-7iS.^| 2 S^a-l^J(22)§ §^^<>l| cr}a| ^^fi^, *x|S(23)# o|£#a||o|sa ^oj| A| «|| g^^M t? 
7} EL £Aj^x^# a^tf ^ »cf. 

na^i-K s ^Sai ^7| el 2a|^§ 7|^o||^ xhj 1 s^£14 jnx^^(d^sf^|^ 5]JHo^) o 
7| EL *Msm 2£!^a^o|« ^a|o|| mi^E.mmi »PI «&«*«SI 2W«tf*l*fe3!0| b^xj 

0f« 5. 20h^| #7 1 EL JEA|±^» MS. 0|ZJ-*J0( x| 1 *R^2J(920)4 J2#*fe{aW5| 

^line^) gj-^o^ >^£^ a^-^EK 21 ^2 sjE|o|n|9^omTx^oia|'E |£4 ft stHiy 
ft ti^el EHotoji oiciAj, £ 2 34 ^¥o)| 7FXIJ1, Bf^oll 



£ 21a SI 21bfe S 20h 2A| 7|gh^oj| ^^(13)^ ^ ft «J-^o| « 7 j EL £A|^xj-§- 7|^^ £A|*hq.. £ 
21a-c- £ 20a-20i4 ^^^^Sj £ 21b^ £ 21 5jja^H= ^ D Jif fiA|gj-cK A ^ 

(13)^ ^¥oi| SSHH«(132a, 132b), *^o|| #^i(133a, 133b)# 7FxjH ? x\\ 1 2^a^l{920)4 ^U= 

0|4 £01, §0 - X|X)*i|Aj.oi| £ ^Sj 2^w^ah§ b||7(E|£« S£Si|X|^e( 7 ^ £ 8a o| 

^.^(32) S£E) x^|7^7|§ejS(913)4 2!S&£3g ^- a ^ M^H(919)#^*I Dil°^| mj£ol| 3 

7il^#^(92D^ 3 1- AH (919)-! a|E| ^3S||# Ifi^ ^eK£ 20h 0j S^, ^AH(919) ^ 1 

7^ b^^EK 



££, e*E|0|JE| ^av # ^f- S7|StiS(9l3)S| 7|ft^jo M - My \ ^^(13)o| ^AHojaj^ xj 7 j 

1^^(913)^1 Sf-^ ^^Sj ^TJ-t AiqB|-0i #5.^1- £^H£C|- ?>|EK 
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KIPft!S(SJH^SIg£) 



HI 01 XI 13/37 



as*!. £ 21a 21b2| 2|«(¥^ #7| EL 2A|±X^ 7|## At**HH ^| EL E.A\±X\m *t«Wte £ 

22 # gg»cK ^Aj t £ 21a ^ 21bS| EL fiA|±^7|S4WI ^|fif 2fo| »7| EL *W\ 

(21) 5 tj^^l^- c**o|| xh] 2 *j^af.o|( 2 2)# uf^^l^ 2!5§*tBH3. 
o^, 112 ch* ( £x|£(23)l- u^^l^ 0|^i&j|0i^^o^ ^ahs^. ^7} EL DH*U(21), *l| 2 £R*H.£ 

(22) £r ^ 3 -*a|o|| ^^(13)CH[ o )eH ^ Ei y£|^ t oj^o-j 3x4 *p| uncoil oi|*># >g£i 
fiflfe #x|£{23)€- tfSMI aofeoli *m ?m ^w 4= XicK 

^, 2 ^>^o|[ £p|Sg§(913)* £ 23 51 24flh 90| flBHBiS(R, G, B)oi| A|«H ^» Sick £ 

23 €■ £ 20io|| CHgSfe- e^SOlIl, £ 24^ £ 220i| mUSfe £H0|ck 047|Ai a £ 23^ *j^°| ^7} EL £A| 
±X \ B.*\*}JL ?i£4, E 20h^| ^7| EL SAj±x^§ 7JEhcH| CH**fe ^7| EL £A|£*^ 7 |#£ 

£S SA|^ #o|af *H^S|£- S0|ck ^^3^!, £ 24^ ^7| EL £A|£Xj- fiAj^IJ 

5HS4, £ 20h£| #7| EL 7|£ojj %-7\ EL £A|±xts 7|© §1 £ 21a 3i 215^1 

fPi EL 3EA|±Xfr* 7|£o]| q|§3^ 3tt)ifi«t ^! EL fiA|±X^ 7|#£ £A|Sfe #0^ stMS^ 

c**ofl, £ 25# ^SoFOi m g^oj xH| 3 ^oioi| ^7| EL 2A|±^* 7|ff* flg©ck 

£ 25Sf gO|, *|<S, ^e|, £S| Bfc*H& ( ■& *S ^SS. g<g£ A|X|X-i|(n)^| ^ 

«#a| xHl 1 oi| oil °Ra^°j; 12)# T^lttcK SE», x|x|*|EUf *i| 1 £Ra^- 

fiB|«t£. A}-o|2| g^oi| oiojAi, *i| 1 S^o|(12)2|- ¥^ ^Hafo|* £53^ 

afel (91)* WSfe #0| bHt*|*hck o| H3£S^afo]( 91 ) e * 7 |S| #(92)£ §B^o| o^o^cH|A-j 5(92) 2.|^0l| 
#(92)4^x^O| gAHsq^ ^7|o| X1| 2 ^^afoJUf Q^A|7|7j ^|£f ^ SICK EE, £ 

250i|Ai£- ^^o| ! S^Bj-Olf^)^ Ai^ ^§ ^# Oj^Oi b{| x|£| S A|SjH, ££, ^ £ 

S^a^o](9i)^ x|x|*|(ii) xh| 1 Sqafoj( 12 )s| ^§ i- ^|x|o||Ai m\ ^ S^^oj 

(12W *jiH ^& fc 2£ xjx|^|£h S-gto^ Ai £ 0|^o(-0^ b^j^j ^AjSH oiuk 



oil o ( g H ^Eiy^o^ - oicK 0i7|Ai i ti^xi^j^ xij 1 ^^S^(12) ^^^oi), a^^a^o| (91)# 

^Aj^cK ^, ^| 1 *Raf.o[( 12 )i?! #^^7|| A|A|^|(n) S^cHI £i^^§ a^^H^g-i- o|^# S£ 

a|±aaj|ii] ^\ y\^o\\ ^ nj|&ia*^ i^^. ti^e^i^, 1 S^afoj(i2) ai a.^a^a^!(9D 
si S^AH^# l^o^l skh o|## #a|o|| a-Hftc^. 

£ 25^1 SA|oi|oi|Ai^- ) #7\s\ ^o| x| 1 3qaj.o|(i2)o| gfq* ^^ Hs S^x|js^ «7|sj ^oj, ^g© 
te, *Hf*jo^|£ ?J§^^ ^S-^*(ITO), °J§ofoj ^-th^f^, o«if^D|§ a&Aj^g || a^ 
SUCK SE : a2sa^a^o| (91 )o| x}j^£xi| 1 *R*H£^ *«l^| ^ 21 cj. 

0\m ^CiEHU^Oii o|§|] (11)#0|| H|^A|^ - oicK 

#(92)^ A|X|^[(ll)At-o|| ^AHSJ ^^oj xi| 1 Aj^oj( l2 ) §y aqaho|( l2 )aZf. ja*}«fe AiS. 0|Z} 

-hoi ^^(13)# ^Bi^cK #(92)B *|| 1 S^ah°l(i2pl JH^^oi ^1 1 £j^oj(i2) 

S^af-oj( 91 )Bf H^^oi MsS^afoj( 91 )oi §.(92) m^Ai 2|^o^ u ^ ^a^ d k 

3^(13)014 #(92)§ ^*foi ^7| e ^ A|-**hfc ^|o| b»«|efcK 

A^7j gj-^oq ^«(13) 51 *msi #(92)# #A|o|| #fj xijSS ^ glcfr. Ojo_f ^ ^^(13)^l 

ai/Hul- 5(92)€- A-i^ ^o|& AH^L^ SE o|^# *tf 7H££ ^ E. °i£>4, 

flOl §°JX«^^ ^Ajoj| fj*h^ SOI u^At^cK 



2^^(13) Si S(92)* ®&m\ KOW^r #7\ ^0\\ C1^0i, a q]^] SH&§0^|A| 7|X|H| «^ 0|§ 
€ ^# *«S^0i ^«(13) 1(92) ^# S^S^ ^ 2icK £ 25^ £0|, ^ 

S| ^«(13)-& £U-|^^ ^ §^0| ^°^H^4 7-|7|0i| cjj^oi #(92)^ ^ #o\a[ 

£ ^ftlcK £ 25f>i|Ai-£. ^^(13)€- MS. o\Z}*\oi xi\ 1 S^a^ ( 12 )o|| ^IIH^ m^E 2i2S H 

Ais]i s #(92)B 2| ^! 1 a^a(.oj( 12 ) 2\ a^q (91 )o|| siia^oi M|£g Sa|£H 2i 

cK 
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\ KIPmS(S^H^alSa) HI 01 II 14/37 



0|# 1(92) 9U 3^(13)^ gx^i UVS 5Af^ ^, ±±m\o\3?\ m\s\n % £ ttSS) #7| EL £A|£ 
^ 7|#0| #g£ch 0i7|Ai 3^(13) S! #(92)fi| £0|ir d^^Til^ 1 L«X| 50/zm0|4. 



4#oi|, £ 26# £ ^<yo { - o ^ o 7 , £L S A(^Xfl- ^g£h4. 



£ 262|- SOI, ^7 1 EL dH*||S(21)o| *|cHE 3*U13) Mo\o\\ &x\s\2, n «o|| x\\ 2 *Ra^(22)0| S£«H a 
4. 



M7{oj d^^^ E ||oj a=£S^am(9l)o| ^^£H 21^^^, o|^x-i| 2*RaKJ(22)#a^fA|lJ ^ flch oj 
7^ x|| 1 S^sfoj(i2)0| «s*o|7| ®{W:0i\ M\ 2 3^aH2i(22)& §qo|q. 

»(92)#ol| ?|tH(93mxH*iacK 



^tH(93)^ ^0H£ 1(92) SI 1(92)£ fB^^l °4°A^ §2, 4£^5} g( 92) g^oj fij^cho^^ 

£ 2|^o^ «y w o ^- cK £ 260i|Ai^, ?-|bi(93)rr t^tois^^ou, ^(92) Se*2| 

4E £|^o^ B - ^^#( D J^^>lt sa|s|x|^ at&°4) a^oi| ^ £>=4. 



*N(93)2| - am ^ n&m *\%m 4= $14. 



5E, £ SJ-goH*1-& 1(92) ^ 5^(93)^ #&iA|-oj gf^tf ^ £J4. ^^SLSMJ #(92), ?1*i(93) SI *l 

xwous iHjM}-oj ^om ±y±m &±m% ^ su, *\\ 23^2(22)014 o?i EL mi 

(21)£| &fttfi ejxi|fv - oiDK ^a*o|| 7^-i £Ht* ^E Si4. 

l(92)*f =H*I(93)^ fl*W(94)0|| £|*H S*t3&h 3*WI(&4)7|- E2£|tr ^(92) £|^£o| 7|- 

§ ti^3fcK s ? *j*W94) E5E§4:S 1(92) 2|^3£^ ^m^r 1(92) ^ 3^°^ ^§th 

^ S;U 5 a aH^oit xfl 2 £R4£)(22)o|4 ^7| EL dH^I(21 )cH| g^efe 3d# *^*tfl ^ 5^4. ^(93) 

7 1" 1(92) Sg£| S|^^0||Ai ^ S|^o^ ^ tl^^o| ^E}|0j| ?iOjAi^ 1(92) £j£o| 

3.4 &|^o^ ^Df.* 3^, 1(92) ^ 1(92)£^ TCjXj^ij M£0||A-i f-B-lM^oj o^o4 0 | ^ 

Aj£|7j [Oj^Oil, 0| ^^0i| ^^Xi|l- £5.^H5.M] 3*W94)xr 1(92) L-fj^g^o^ o^g. ^ ^ cr x|X|i-j| 
(11), 1(92) §3 5H^(93)g ^^I^^S. ^ SlcK £ 26oi|A-j^ ^^(94)7^ 1(92)^ ^2|^^oi| £ 



7^ UV g^Aj# A|-8tt ^ ?i4. 



$ «^S| ^7| EL SA|4l^§.7|eo|| SiOiAi^ X|X|*ll#Oj| #0| □ j B.| ^AH£}| 017} U^^0\\ 9\U\(Q3) 

m 2 2^2^(22)014 el RM±*H2i)m ?}®m\ $ ?i4. ee, oiai ^4 H si 

l(92)s[ £%\o\\ Ecfa|.?{iH« xflxitf tcH^i, #^^oi ?H tH § *l| 2 S^(22)ojj Q^Aj^Hii sjnj^ ^ 



oioK ^ *L^# ^A|oi|oj| ^«th4. 



^A|o^l 10| ^Ajo4|oi|AH^ £ 4a Mm E 7bol| &&o\\ oj^ °7| EL SA|^§ 7|^ 9L! EL 5 

^A|7|7| ^^Oi ^7|^0|| Ai 7^Xjaj^ l^Oi |T0# SSSWS^K 

4^ol!, ssal^nBH^I 51 ?-ilBoij§|oij o|en uo# ^Eiy^jz, 4 1 S^B^(12)# ^^^Sl4(£4a §y E 4b 
*il 1 3^^el(12)§ S^&x|x|«|| (n)^o|j QjUxmaWolH «Ah & Lij7hE|MS r^l§£5 
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KIPR*5(§3H^o]§S) 



HI 01 XI 15 / 37 



tt82| ^7| EL 7|## *l| 2*^^(5. 5a SJ £ 5b »2E). 

oioiAi, ELol«IS(21JSSAi -t^^Ajo^, N.N'-cKi^niJ-N.N'-qjflU-l.l'-alfliU^^'-tloJsl, 
£B|^(8-?|fca|fca^)tt*D|£ *^J# £A-jc^ z|2| 20nm, 60nm, 70nm£! BW©3. SSSSWjI, c\go\\ 
*i! 2 2^2f°J2^ A!g 7|e*|Q*]CH 7 J3f^^ ^{5L 6a 5k 1 51 6b ?i|SDfeg 1/m. o|e-fa||o| 

Hofl #*!#(23)# ^AH^Oi £ EL R*\±x\g *i|2^r_K£ 7a 3* 7b &£E). 

S "^oj X««KH EL B«*|aF *l| 2 SSffiSI Hit- *2| SEM Af*l# £ 2 /cH| SA|£hch £ 27<MH 

EL DH^I^f^l 2 £R#o| 3*moiH ^sajo|» jnefysiji, 5E*H 2 ERa^is! iWEh « « 0 | 

^ a = fl;;|.x| ?*oi sin, £E EL ;fa|2 ?i£r ^ ^ XI cf. 

^cH^j ^7| cl Jl^i^^iib x|| 2 *Raf°]o| gigs) &a|£j:n xq 2 S=}ZJ*I Efre« fttt^i. 21, ?§S n Jg 10V 
0|#o a *i| 2 £R^ei a(^)o||Aio| ^^^a|o SSfi |x| go^h 

AjAjojj 2d|H^ ^ na^o|i= cjjAj H£|o^^| ^7| UV -i^^ a^S % o|fi|^^A|o^| ^ f^Mj 

*M ^7| EL 2A|^X^ 7|e » ^1 EL 5A|^XH- fl|5h«KHCf. ^Oj*! &M±X\% 7|^oj SEM Af*l# 

£ 28o{| ea|»ck o| SAl^xfe ^a\o\\ is| ±X [9\ 5gj£t fiA |s^cK 

£Ho|| 3°lljA|- ^i!| aa^ois cjjAi 3^, § »B|-aA|o|-U^|s| S^sj 3*4 £t^*H-^ 

3 0|2|fc ^JA|0i| -§^§M| 3}-0i #7| EL 2A|±^§ 7|e gj ^7| EL £A| ±A>1 ^Aj-^^ 0 | 5 
Aj^Af^Al A | 0 ^| 1S | ±Xt9.t$H® Aj^f. 5A|^CK 

^Ajoj| 4^a|o|| 1^ #^ *1|^£j- 2J«U13)2| mar 3So|| ExfcJ UV# 5A^, 150-300 "c, 

10 ~120^| ^^HbijOlHl- |"oU, £ £*ogo| o 7j E |_ 5 A|£X>§. 7|## X-il^B^CK ££, AJA|0}| 1 3|- 3 

§£5. £ ^§a| #7| EL SA|±a^# «Aj*fo[cK ^o|tf ^7| EL SA|±x^ m 2 *Rs|-ojo| ftS*| £a|^n, 
2 S^'Zj^l Ei^e ££, 7§S^§ 10V o|aio^ §2iiZ xh] 2 3 R ^ 0 || a-| s\ £4^1 e Q^«t 

b|jnolj 1^A|0j| 102)- ^^o^l 1 £RS|-o!(l2m ^, ^AH# ^A^j Lip^EjMg 

A^^Oi ^ 0|fi) - aj A |o^| EL £A|£^# ^^^^K 0| ^7| EL £A|£X|-o| 

#^ = a| aj cj-zf 45*o|a^o|2, SE^fe 5bi^o| Sl^ %M§r 7\x\jl oi^ck ^^oj|o| « 
ajoll fll 2 H^a^aai ^^oijAi c^o| aial, BE, 10V o|^o^ q 2 S^^^^o! xi| 

<Ajcf2|oj g9>c^0H, #SHAje^0| ^ 30°, 45 a : 60 # S| 2i^Aj s a xj}^[0^ ££B<&^ ^a\^2.\ b|iH 
o^ck #3.H£!£Ro| 30*31 45*s| ^^a|^o|| ^ojA^ x\) ^ ^^n\ x\\ 2 *j^£jo{| 10V# £|7^D|a^ 
a ^oi4A| ?>^o4 ^^.HAJe^oj 60-ei ^^A|so|| ?10H£. 4096^H^S| e^5%, Ajjioi! ?i 

oiAi^ of i5%o||Ai Ei-a+ol ^Ajt^q. 

<^^o] ^^n^jxj. ^^^ 0 |S| ^^>^^^0| 2.5/jn, g^.^^ 0.3^^f ^«A|^0||A^ 10V?j7^|A-j 

^Oiufxi f£H^ 0.2^| ^«A|^o||Ai^. 4096^1- o|> 5%oi|Ai £f^o| ^^ C K ^«^o| 10/an, 

^ S0 m 2\ A|^..D||A-i^ t^H^Of 30^-100/^^ & ^o^cK lOVeJ7fo||Ai e^-s. ^o)4 

aja|o|| 501 AjAjo^jA-i^ M\ 1 t^f- *| 2 S^l- ^ ^7| EL S.M±*t% 7|^ §y ^7| EL SA| 

4MDx|x|*|(ii)goi| xi\ 1 s^a^oi gAH^ -^^oi ai# {jW, «^s| ssonsgjas ^ea^|H §^0^ 7 |- 
^e^cK c^oil, ^alft^g &^A|t! L-i[7^E}H^ aflx|>;E S Af§sfoj ^^(13)# a^o^^. aa|ZL, LiF# 
SSf^ji, ^7j el oH^ISSS ^a|>t(8-5'l^a|fea^)^D|^ ! N.N'-tld^HBJ-N.N'qaiy-l.r-blJilW- 
4,4'-qof°l f ^SE^A|o^y# ^a}-^. #^[of xi| 2 S^ojo^A-j 01= 0^ s. #^^[-«cK o| 

Sf, fll 2 a^a^^oj} sa|7{- !§H£Jch 10VS17J*W£ E^€- ao|x| atSt^K 

•SaHoil 6& ^AjoilolHt i 9a M|x| ^ 12bo|| Sf^[0i S^H^. #7| EL SA|^a|-§- 7|^# ^j^ftcf. 

^Aj t ^a|X|X|*||(ii)A^o|| ^cjE^^o^ iTogl- 0.1/jn ^^o^cK ssj ^^4^f £3^1" ^a|j| 

^0^1 §^i^oiia^ 7««&i* i^oi nog as^ia^. 
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" . KIPRI6(S3H*8ISa) 



Hil 01 XI 16/37 



% S. 9b). *f *ij 1 ER2|-2!(12) ^€: 27Q/mO\Jl, ZL Mfi 

*fl 1 a^e!(i2)» »*l*l*|(lite[ol| oimjxh na^oi^ sfe ^xfjf- 1 ~5giT% StW€i 4I^E|H 

S ISBPI^II E£o|-Oi £^|x|>^^(32)# g^opl o|3d# H£|tH|0|H^cK 

nam, S£a^H(41)i A»*|<H JX°jo||A-j UV ln^g ^^o^AH S^^S04( 132 ')g j^siamE. 

10a 3J 10b). 2| 8* #£*S^(132')S| 30/n«cK 

»cH£ 11a 9| 11b). ^^SH9g^{133')S| 50^^. 

OloiAi, essJ flgqo|| s|© ^ajo|| o|^{ 0[jj|i[ t^£f ^ ^^{13)*«««ra[cKSE 12a §J 12b). 

sl^oil, gx^l UV ^Ahi sjj^H Lf-Ai S^kH|0|3^0=| £-7| EL 5A|£X>£ 7|£§- Sf^^cK 
£ 5^af^H(43)oi| ojelj x||o|5|3I ^Ai-^iojj s|£* 

aja|01| 7£ ^A|oi|o||Ai^ £ 14a Mi^j £ 15b<H| fiWoj ^7| EL aA|£Xf.g 7|## xij^s^cK 



^, 0|°jlx,^# H 14a 14b SAj*| i^D(-^^(43 , )m A|-§-^oi ggt # 0|Sj-b £M|<M| 6^ §QJ^£|H£. #7| 
EL fiA|±x^7|e#fll^racK £2cH<51) 50/inflcK 

AUjofl 8 £ ^A|oj|ojiA-]^ £ 16a Ljjxj ^ i7boJj «^o^ o 7 | el S a|-x[§ 7|^# q*f*HicK 



^, 5^a|^ZLBH3i|o|| #a|x|x|*l|(ii)&oll RGB 3^1 a&fH&!(61)5 g^af '4-, ^^(61 )&oi| 

Hgj ^, £JA|ofl 6^1 ^ojj £Sj-<*j £bi^^^(62)#o|| XH| 1 *R^£](12) £ M|7fE)*^ SJ£B||X|^e £(32)# 

OjOjAi, *7||*||£| 2£ayx|±M fi A^X| ^32 lSil^(61)S D^HiiL X|X|*4(11) 0|n40i|Aj UV »# S 
S3£A^0j *|^*||3gs|(i33 , )# i^of^cK^ 16a % 16b). 

ZLgj * , ^JA|oi| 6P4 S^Aj ^A|- §y S^m|0|H# «s|-04 £-7j EL B.M±x[& ?\&% #g 

*f«cK£ 17a §y 17b). 

£JA|ofl 9^ a|a| oilo^l Ai^ £ 18a Mjxj £ I8b0l| »*K>1 «-B©3. © 7 | EL RM±*& 7|£h^ xflsj-^SjcK 



^, ^a|o^| 6£[ ^go{| $«fot xjx|*|| (n)^cHI x| 1 2^s^oi( 12 ) §y bj|7^E|HS 5£Bl|x|^B^(32)# i^KH, 
•ra^Hfc 18a). 

OiOjAj, £ 18a ffA|s| asa^a(7l)« XH*!*^!, UV^# fi^2A|-^0i ^H^£h^393(611a)l- in^ 
*«cK£ 18b). 

cl-Solj, e. 18b 7£E^ S^o|| ^-^o|| x-l|§*foj ^^(13)# S^sfSS^K^ 18c). 

^Aj0j| 10$ ^A|0l|OjjA-|^ AJA|01| 7oi|A-i £-7| EL fiA|^Xj-§- 7|&# A(-§^ £ 19a LH*| £ 19doi| »*|- 

^7| EL SA|±4# *|5Wach 

^, ^Alo^i 7oj|Ai ^l^-oj. EL 5A|^xf^ 7|^(80; S l9a)o|| qj^oi ^-HEf-^Ajol-t!, N.N-qO-^* I)- 
N i N , -t|fllU-l 1 i , -tt|Ji|W-4 i 4 , -qo|.a si =a|^(8-^|fcaifcaj£)#^ a5««tA|?jA| ^7j el o«*J(21)« 
«*«facK£ 19b). 3#^£E£| #7| EL dW(21)2| ¥^1^0.1^^. 

oiojAi, x|x|x|(ii)« s\x\*\?\&M i^#^ofoi x-ii 2SRs^oj(22)# S^s^cK£ 19c). q 2 2 
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1BI 01 II 17/37 



il*oi|, ttSCHI^cife* ois*a|oiBflss =|*t*HH £*I8(23)# 8««tof 4*7| EL iiai^x^ ©adap- 
ts I9d). 2!fl»*i 1 S^a^(i2)s| q|SM* e«e tiacHoil fi|«fl go^ SiHH^ a ¥SW ?ioW°| q 1 Q 

A|A|ofl 110| A]A|o^|Ai^ : £ 20a i-M 20h# »2«HM B-flSS S-7| EL S^I^Xf-g- 7|## 3Efst*H[ 

ch 

^, -^Aj ^EL|*{| X|*|« (91 UV Se^*!* L||7^HS S£8||X|±£* £S-ZJ2£*|- 

CH S£2l|x|±S«(912)# «««raicKE 20a). 

C|S0|| ( S|*| GOOpn, ^ 20/*n£| ^HaJ-OIH gg-a| Sfiol-^aS A|-§S|aj B|| X| A£g(9l 2)o|| c|| o| a| UV i^^- 

e^i- awoi ^E^iojiEi a7is^s(9i3)§ 84j«fsact(£ 20b). 

0|OiA], 27|l^^(913)#^^2l #a|X|X|*l| (91 1)#0|| ^EiD^o^ g 7 |y g 3)^ ^oj ^s. <= ? ,j|o| s. 
^{(14)#^^o^cK£ 20c). 

0| §§(914)#o|| 3£a^|^eg{916)f- ^^o^cf(£ 20d). 

0| S^slixi^e g(9i 6)oq cH^oi UV S»W a|x|^£a|e{917)* «-S*K&cK£ 20e). 

c*oH, #fi(914)ol| ch*W oi|§# flfi * B||X|^Eifla(9l 7)# ±@Wfc »*1£a}£!(918)# 84*1- 

»cK£ 20f). 

ojojAi, ^cjEiS^o^ 0.1^| ITO flllld(920)# S^o^cK *j7|lo4 8(913)01 E^J o|xH g#o| sij 217| 
ttHSol! ITO#(920)S- S^ii-i- §a|o|| 27|1^#(913) ^B¥(913A)o|| AH ^^i, aHEjyslfl 

cf(£ 20a). 

n£j M|7hE|H^ eH|X|^e (921)5. S7jlo48(913M % tH^2f°!(918) AK>|fi| #AH(919)1- Dfl^H, ^1 EL 
J£A|±x|-£ 7l^# £H^^K£ 20h). 

AjAjOU 12^A|0i| noiH tM EL SAj^A^ 7|g(£ 20h)£WI ITO a^(920) §tH ±afo] ( 918 ) 2 |. xi 

iH^JL^ 3^(13)# £ 8a Mi*! £ 8d# &£EtSHH -y gjgsa. ^^HH -^¥^ 4f7| EL £.^\±*l& 7|£f 
#«W*HacK£ 20i). 

ajajoii i3^Ajo^ 11 5J gA|o|| 12011 Ai ZR x-il^gh #7| EL S.M±*\& 7|B Si *7| EL 3*1 7| 

»si 37|1°4S(913)# z*zf S5)IIE|§(R.G.B)o|| °|SH ^Spl, ie-ilEj ¥^ EL fiA|±xh§. 7|fi- Si 
gB|ttE|st ^7| EL 5A|±X^§ 7|e(£ 23 Si £ 24 ^)# ^ o^cL 

AjA|0i| 14^A|o^| nolH XJW#7| EL SA|^Xf#7|^^J ^JA|o^j i20i|A-] Xi|X|^ ^7| EL £A|^Xf 

# 7|##oJ| ^7|^#8(21), 2 S^5|-£l(22)# S-5#^sfJi §X|8(23)HS S^Sj-CH m «^o, 
^7| EL fiA|^X|-# X|S|-S*5icK£ 20i, £ 22). 

^A|o^| 15^a|0|| 130j|Ai ^|^SBiiEi¥^ EL £A|±X>£ 7j^ §y lBii|ei£f^^¥^ ^7| EL RM± 
Af§ 7|fi^o|| e|z| ^7|^as(2D, fll 2 S^aW(22)# £!£#*ISKH, ^x|8(23)^^. * 
s| ^7| EL SA|±x^# a^StacKSE 23, £ 24). 

o|#2| 4jA|oj| 11 mx| i5o^|Ai jnet& ^7j EL fiA|»*|o|| 91<>\M, tE|ja.c|- ci £§o| q 1 S^afojoj 

^Aj0j| 160| ^Ajoi|oi|Ai^. £ 25 SA| ^7| EL £A|±X}.§. 7|g-# xi|x^«c K 

^1, »B|7|g(12)^0|| ^E-li^o^ ITO^l- 0.1 /m ««*Biq. ££th ^g^j2(. »^A|7|7| 

230 a C^. lA|ej 7f^^a|S ^^(-Oi ITO^ SS^aJ^cK 

c^j, ^sa|±32Hnj 5J ?||Hoii*}oj| °m |TO## ^E1 L J ol-n, «^S| *)j 1 S^oj(i2W M^S^ 
a^ei(91)# B««tSl^. 2| xij 1 *RB^oi( 12) o| 200^o|i, a 50/nSRc*. ^ ^J^ 5 f°J 

(91)S| ^£ 200/^01 01 3 50/raSa^. 
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. KIPRIS(S^H^olSa) 



HI 01 II 18 / 37 



4. 

aaU, ssa^^S A^^oi UV in^^oi 3^(13)21 g¥#3gs] S(92)2| Jng^ach 

3^(13) S! 1(92) S^o|| UV 2£A^ *, 150 tflx| 300 *C£ 10 120£Z> it^BBil 

0|3§ ^3f0i EL SA|±X|-§ 3*1(13)21 *l££0|£ 4.5/^OIH, #(92)°-l £f#£0|^ 

5/mStCK 

AjAjo^ 17^A|oi| I60jjxi XiRoh ^7| EL fiA|±X« 7|£h-t A^SfOi £ 26 £A| - 7 | EL 5A|£Xf# q 

^, ^Ajoil 160l|Ai fl|«^e*7| EL £A|£a>§ 7|^oi| cfl^ §HE^A|ohy, N.N'-CI (1 -4JE1 J-N.N'-Clfll 
y-U'-uWy-M'-qofel £j sa|£(8-?l£a|feahS)8^o|te *i 20nm, 60nm, 70nmS«|- 

oi £x|- xi^^Aj^Ai ^7| EL «(21)# 

OjOiAi, ^B|X|x|fl|(n)# S|*U|7|gAi f Mg/Ag £[^#^1^ *|| 2 *i^?J(22)# S^s^cK *i| 2 

S^£K22)a| ^"11 £r 0.2^4. 

*I*<H|, »(92)^o|| ^EL|*|tH(93)g XH*|SU, ^\ EL 5A|^x^ 9(92) ^ Hi (93)oj| °|8|| 

21 #(92) 2i^Soi| UV 8*^*1* SES*JO| ^£MbH(93)# a*t*l|(94)3. g*t*U, ^1 EL 

0| #7| EL 5A|^A{-oj £7|?|££- 300cd/m 2 0|H, ^°J^ 5,000A|#©s. D ^ «j cH th ^# 4EH-iU, a* 
aW Wfo|uf tl.±i ^# £^o|| o.\*W ^ 2/^2 ^ &&4. ££, §o| □|el| Sil^H 

*i| 2*R^oj| S^A|^fxj gai, 5E»a^7h*S(b)^ X-i| 2 3^0|4 &7\ ELoRJfStg^ftfc 

^A[01| 18$ ^A|0i]CH]A-j^ Aj A | 0 fl 160|[ ££f EL £A|£X>£ 7|£^ Af§SfO( ^A|0|| 17^ ^g^j ^7| 

EL « £ M\ 2 XH|^ofH s *H*|*}- ^ - 7 | EL £A|£X^ 7|£ 1 §y #&WSJ 

a &?lo|| ofs^7^S *fflSK2 1 £|^ol| £2^01 S^^U ^7| EL SA| 

^a[# sa^acK 

0| £-7 1 EL SA|£^o| 300cd/rn 2 o!22, 4,000 a|^o^ sajo u^KHcH, ccfaj- 

ai, 5ff^oiu[Aji|| ^oii °ien ^ - oi^ck E£, um\ 1 

^JA|01| 19$ ^A|0ijO||Ai^ °7| LE SA|£ 7|^, # ^ ^aj^U-j^. fS^o] §7jo|| C^S)-0i ^0|Uf ##^7^ 

m\ ^ X oi2|fe 4|Ajoi| 170m aja|o1| 18^#^of?|| ^oi ^7| ELXA|^» fl|5j*racf. 

0{# ^7j EL fiA|^xj-oj s7|?|£^ 300cd/m 2 0|jl, ^A|oj| 17 §y ^JAjoij 184 ftol&ch ^B^4, ^A|0^j 
17, i^o|| dj§n t uH^^oj 4± gcHxj &£ch 

oi^, $ ^S2| oi§H« ^^il 3p| ^s{-oi $ ^goj tfA|aE|aa'«a«raiat.hoie ^g^a^on 

^E[| 0|fiiS| ^7fX| Ejjoto^ aj A |^ - o. cK aJ. 7 | 2| AjAl^EH^, fl| 1 S^2fo|§ ot^^^^ 

o|^o| S0 | $ «^2j xi| 1 ^°4oli ttfa^ f ^E^l fl|^o| ^|o|- cna«js^ ^^^^s|oj| 

H, 5£ f e^^A|§ ^oi## ^SL^. ^ 2^! HA|±^§ 7|£f# ^ 21^. ££, 0|°j£L^ 

^e]£.\ Q-isttHm ^nn^ *i?ii ^ 5A|^^§ 7|^i- ^^^^ si 4. se^ ( i^nf-moii 

e^|0| |J0i47| ch^H, 5E ^s:fH|7j oia^ ^7| s^l ^ SA|^# x-ii^-t^ ^ ?i4. ziaU ee, zl^-E ^7j 

3^1 ^ SA|^Xf§ 7|^# £ Til 7H|2Llh ^ °iCK 

I ELSA|±X^7|£h0l| ojoiAi, °7| EL 0|*|/fl| 2 3^2^^- ^a|^7| 2.*]^ t^l" ^ ^ 
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. KIPRIS(g^H^5)ga) 01 01 II 19/37 



£ ^SS| xi|2fi| ^^cH| ccj-a^, H| 1 £R^oio^a-1o| f-gsaaj- a^2f xjx|*l| Aj-o]a| £<*o|| ^gssaj-sf 
»*l-oi tH^?J# ^£S.e| a^! SJOII ^*|^o ~?\ EL 2A|£X^| ^H*ltf* l|1 4* 2!cf. # 

^@oi| uj-^£, oi^oj «*|& £3£ tH^^oj ^°| g> X | &7| tiH^oii *i| 1 g^af 

o]o| ci o^o, *WSWfc 04 ^ 21 BE, 0[ £*jAH Bi^Bfojoi #HJ}^ea}0|H^Aio| 7^> ^ ?i7| 

ffH^Oij EL SA|±^a| 3Ea[AEfi »# A ||| ^ oi cK cc^ Q7|1^S §EH!£H£# ^EljO|Iti «#© s 

SEtK * tt8S| 3^^0ii fPI EL £A|£X^ 7|#0jj flOW, ^b|*^ -§A|0|| D |£| 

^SsLMj ol 3MB1-S- ^H*l«l-& 2! B J£S xfl 2 S^S! °j p[ EL QlixflS ^ 2i4. ££, *0| 7|fHtfo|| 

5HtH# *n*|ft aH oil ^Hpfr x\\ 2 2^oioj| S^o^^# m ^ 214. e^j, ^ 

*|bHsL iB^M^ol £0}^ - olon^ £=-£014 #± g* °U ; X|| 2 *j^Sf£i0|4 p| 

EL oH^Isj si^S sjfliu- ^ 214. aaU BE, sh^HS a*l*PI fl» gsffl E5§h£§ 1 s^^hs. STHsmi 
Q^xi]^ #l-H-o]| ffS ^ flm, g«txf|£|- xi| 2 £RB^0(4 #7| EL aHW^I *J^# a^jstfl »*|st ^ °1 
4. 

(57)8*31 gfl 

*|5. of?_^aj dijxjs sj^sj q 1 xiqa^oi^, o|« *i| 1 s^s^ojji a^^ o}?i^oi ^ 

^oj X|X|x^CH| ^tdi^H, Z| ^^0| A^0i| o^CHl ^ ^9^^ ^ S 
^ SAj^X^ 7|0 

^ 1 ^0{| 210W, #7| ^^S| ^ S n 7 J 7 |^oi| SJ»0|| C}|^Ai 2Bi«acf ?J ^# f §£S 
^ ^7| *j7i\ £A|^Xf§ 7|^. 

8f83 

n 1 lhO|| oiOjAi, A^f ^^Of 45*0|^oj Ai^Z| # ^7| S^j ^ fiAj^Xf-^ 

^| 1 Q0\\ °10\M ^7 1 ^^0! S^I^A-j ^Ajsl-^ ^1- ^o^_ Aj7|| ^ 2A|^X^ 7| 

S. 

^ pi a^i ^ sa|±x^§ 7|Hf. 

^1 6 ^o]j oioiAi, m 7 | UV SE-b ^=^#£J §§£^ ofe ^7| ^ 

SW^g 7|B. 

« 1 8WI ^OiAi, A^7| ^^0| f 9 ^ ^AJ{o| MQO^ ^ fpl a 7|| SA|^X^ 7|S. 
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. KIPRIS(S;H^&)ga) 01 0| X| 20 / 37 



St^©9 

M\ 1 Soil 91o\M, &\ 3^oj 97|| s^H d|o|| # 5 -^£^oi*# £M£ «9S s|fc e|> 

£r^7| STB 2A|±*» 7|». 

8?910 

St 1 © 1 7|3Q|2| #7| S?|| tfS £A|±X^ 7|^Mo|j ° 7 | EL °H W *i| 2 S^KI* ^ 3 # 

sai am sAj^^K 



£^©12 

*i| 10 SWI SJo^.x-fl 2 a=ahojo| ^7| ELnH*||s| &SLc\ fi|*»M ^o^A-i el nn*n§ § 21 ^ fS££ 

Sfe *7| *1*| tf« K*\±X\. 



Si 1 ®" 1 7|AU£| S*l tt# SA|^Af§ 7|#P.| XflZEB-aoll SKM, 4*^o| *| 1 3 = afoJ§ ^ XjX|*(|^o|| 

MP*E|H8 £Jg*j ^X|£# EMI, Lipm^l ^*l^0i| Cjj^CH, Z| ^^oj o^g^ S©&g 

¥0l| s-o, go^j q^oi ^g-t 0|0)A| □|ir.®^# S#o|| Xfl^^o^Atj g 

rr EMI. 34** BE£r iAj-^H 4*J S^^bj|0|am *joRr EM|# 5|^[u ^9^3. ofe ^7| 

aw 4 

Sl 1 © 1 ^|AHS| #7| tfft £Aj£X^ 7|#S| qs^Oil oiOjAi i Xlj 1 £R^oJ# 7|^A|-o|| Li|7^E| 

M© SSBflXl^eojg. Sg^fe EMI, a M|7^EjjE»*j ^*i|x|^H^oj| OISM 3^£| £tHfi# 5©$- S^oi| 

CHSSfegSjOfl qj oh fl| 1 Z>^°\ ^CH^ ^B^Oii CHg*^gc*o|| C||£M| 2 §A| 5£i- 

Al^^^Oi EMI, °|ir:l^# fi#0i| *i| 5 ©Aj^£. EM!# 3©sfe3i# ^gss ^ 

£ ff7| K\H SAj^X^ 7|^o| XHl^o^. 



St*©15 

St 1 © 1 ^l^l Sal 5A|±x^ 7|^s| xi|^Ho|| SiajAi, xij 1 S^a^oi # 7|fi-^o|| M|7|-E| 

cH^^fe ^ ^ chi 1 xi «of| cn#3fe g^ojj q 2 ir.^# §a| cr- S^s^ ^ 



St 1 ©^ 

St 1 * 1 ^ SA|4:Xte 7|©2| Xllsa^OjJ 5^0^! 1 S^^ei# 7|$AJ-o|| L-jj 7fE| 

i£B]|x|^H^l- EMI, a Li|7^iH^ iS^|x|^e^oj} qjtj-oj 2fcHty# itii- §^oi{ 

^oli mgsHr ^^oi| cut!- 2 in^# EMI, °lln^# ei^oil x^KH EMI# 5^ 

*^^!# ^S^^- ^7| SA|^Xj-§ 7|^o| X^u^ 

St^©17 

M\ 14 E^i S10|Ai, Xi| 2 in.§# ?J1^ ^^1" ^^o^ ojiiCM Ajgg^ ^O4o|| CH§^£ ^ 
^ ofe ^7| ^ ?i| ^ SA|±Xf^ 7|fif°| 



8W1B 

£ ^-71 S7i| £A|£a>£ 7|^£| 



St 1 ©! 9 
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KIPRIS(SJH^a)gS) 



101 XI 21 /37 



n 16 «hmi siow, x| 2 ojae aa^Kr ^^^^i 9qwi ch«kh5e s*k=- ^go 
s *fe s*i xiis^a. 



Si l »20 

SBHE^^*|Shx|x|*jAj.oi| Aiso|««foi dHx|^! 1 S^afoj^ax-u 1 a^aft!ana*w 

£ «^»o S XiS.0\Ztt\O\ m>S>\ T^ISH!, ZL ^0j| ^0j| ^ 

a« SMf 7|SS| Xi|2«^0|| ^OjA-j, X|X|*)gO|| §EHilEi# a|s o|a*M>j §y 41 

emi, n floii a-js oi^foi gBJ!&|s| gj«^os. B£ ^=r^i *il 1 a^afelt- Sgffl *, Wl Mi 

«0{j CH#3fe Xij 1 o^0|j CHetX|lS| 7f# 0| ^CH] A-J ^SilEi# Qf^a^ ^Bi^Eio| ojy 

^ 2 §y ^Bll^o| ^7} M Af)0| | xfl 3 ^^oi| CHfS^^i 2 in^# 

A ^ a*ftt<H gjsfc E^I, fi#o« Ai|^^oi xij 3 g^oil c(ig§fe 

# 3ES*fe §fe ^7| a*l ^ £A|£Xf£ 7|fl-2| *l|£EgHa. 

*1 20 SMI oiQiAi, M|7|-E|*§j S^a^l^H^Ol UV EE£r ^A}|# t^SRr 3# f§£S ^ 

y\ S^i SI'S fiA|£X|.§. 7|g.o| fllZE"!-^. 

St 1 S22 

7H&4MI Ai^ ojz>^oi bj|*|£i *^si xi| 1 a^£i*f n xi| 1 a^a>2J4 jH*|-sfe ^^og. a-)^ oil^KH B 

£ a^oj ?U\S\3l t 3 ^§ £j«o|| o^Oil 7W^, fig© ^w^. A ^ s^fi| 

#HCM o }S} j ^S^Oij oiOjAi oi^SH ?! - mgo^ 3^ ^7| £ ?1| «gi-& aAj^X^ 7|&. 

^ 22 t^oil ^cHAi, 2Ui^, 31 «^^CH7^ fi£ f9£l ^7| a^l 

fll 22 «o|| 5ao|/c| ( flaq|7hoigex|| 1 S^s^ojo| qj^^choi B# §2 fSH^ ^ ^| £Mi 



§^^•25 

AH| 22 Soil $icHAi, §y ^^q]?^ UV #^4 H ^jA|# m^sfe S^b«x| 3E^s|^ ^# m S 

— ^ ^ S^l ^3 SA|^X[§ 7JB. 

3^26 

ofe 2 Til ^1 SA|;fcx^ 7|e. 
S^D-27 

S^th 22 7|xHo| -7| a^l ^ £A|§ 7|£&oJ| ° 7 | ^ □H«l|£|- xHj 2 ^fe f§£^ ^ 

^r^7| S7i! ^ £A|±XK 



7H7joj| oi^^^qoj £3 ah y^afoj 3.&#o\\ ojn^ ?i^^t^£S §fe ^7| a^i ^ £A|^sx^ 7| 



n 28 »o« ^ioiAi. t\ m\ 1 a^ojoi a xjxi^a^i ^*|£j a7i^^*^ofi ^^1^ $1- ^« ^^o^ 

#^| 3^1 m 5A|^Xf§.7|nK 
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KIPRIS(S2Hi|algS) ffllOIII 22 / 37 



8 TOO 

*i| 29 §Ol| 2i°l*L 2| S7|1^^0| 2j3|0|JI|#oS ggsjj o,^ %g mgo^ Sfe ~ 7 | 7=j| ^\±*[g 

8f»31 

*l 29 S4I How, zt37|ig£a| a £3£ wi^oij.^^ji p^oi aaahB**fe 

SESS y-i^s^o] A^oioil ^ah§ ^ »7| m\ SfS SAi^xj-g- 7|». 

8^32 

fll 31 8NHI glow, z|- 37ISS1S3K 7i7|o|| o|^^ a £2£ a^sf-oj a^o|oj a #ahp.| ^o| 1-500^21 3d# 

*fe ^7| 3?|| 3A|±^§ 7|e. 



8t*S33 

*ii 31 «d| SioiA-j, zj- a^lSsJSaK >P!oi! oj as . a hH^oj A ^ 0 jo| a ^ ah oil 37|lo4t-£o| £3 

*A 5?i^r ^92^ Sfrr 23| £A|±X^ 7|#. 



£^34 

f§2i «fe »7| 33| ^ SA|^X^ 7|£. 
S?S35 

H 29 SOll SiCHAi, q 1 S^^olol o^oiH, 27|l°j£0| %jB|«E|S» ?g*Rr * * ^§2^ *Kr 3 
3| ^ SA|4:A^ 7jnK 



8^36 

*\\ 28 «o|| &[o)Ai, £2£ bi^afojoi Ni, Cu, Cr : Ti, Fe, Co, Au, Ag, Al, Pt, Ph, Pd, Pb ^ Sn^f- 0|# 

± oj ^oi^ S^Sfe an2i 0|^OiA|^ ^0||Ai Aj^ ^X||£o|| SS=I£- ^t" 

^ ^7| 231 ^ SA|rfcX|-S. 7} 
§^S37 

n 28 S0i| oiCHAi, £3£ u\±Z[o\ ± 0 \7\ 0.1 -100/otOIH, a s 0 | 1~500/*i°! ^7| a^ll 



M\ 28 Soil SicyjAi, #y\ h\±B[o\ x\x\x]\o\\ &o\\ &Sg«0| ?i£r 3# ^%2.5. # 

7| 33| 5A|£Xfg 



S^S39 

S^S28 7|^o, o 7j s »| ^ 5Aj-x^ 7ie^o|| a *l| 1 2^£J^ ixf^ *f^°i 3<*j# a 
a^s, o^o|| Sfe #7} 33I tf« SAplfi. 

§^S40 

St 1 * 1 ?WS| #7} 23! ^ 5A|^x^ 7|fi^o|| ^§ 0)44 xij 2 2^5fo f §y ^ ed# 

H£ tt-7| 27^| SA|7|#. 



S^S41 

x|x|*||^oi| z|z[ ^EijoiEj ^ ^^s| 2^ll^^# l^oU, a 37|12!£ ^ a x|x|a|s| 2 
a^oll £2Aj S^K2, a £2^ ^US^# a a|x|^| £%&o\\ &&*\^ ^^o\ ^ 27|i^#s| 

^ ^EhB^^s^, 5Eth ^E 1 ^ ^&2■[ J £ of-aj a 37il£££| ^PiS^^^i z|2| zl 27| 

§o4#3|- zi sfs ^^-oj| 2irHAi°i 2^o|-^- ^^°| ES^ tH^^fe!-^ ^^^21, 3. 27|^o4#jif n e^aj a-j 
^5}- 01^ x\x\m\#o{\ xj\ 1 2^£# S^n-o^Mj z| 37|l^^K>i|Ai a 27|l^#oi| £24^ 
tH^af-olAj-oii E*f|SKn, ^ S^li^goj 3 ^e^o||Ai &a.\& ^^^! ^i| 1 2^£J# S4^fe ^ 
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. KIPRI6(S^H^S1Sa) 



51101X1 23/37 



3^iM2 



x|*l*l|^oi| Ais oiL^oi uj|x|@ s^sj q 1 s^af-oj 5! a »l| 1 S^teM aE fc S3. *|£ 0|2}sja| 



«ItW3 

*i| 42 «KH| flow, ^« y §o| Sttfi »«4££ o|*oix|fc ^35>sL #7| SH «3 SA|±j« 



8^42 7|*Jj°! o ? j ^ ^ SAj^X^ 7|##0|| EL °H*M «| 2 S^ei* »fe ^3 ofe 

g?j as 2*1 £*K 



*» 42 «dl 2i<H*1. X|X|*flfr>2|. Xi\ 1 Xj^oj^. § B ^^ £e| A[Q\£>\ ?^0|| flOUt *i| 1 3*Raho|2> = 



*l| 45 1W| sioiAi, s=E3^a|-ojo| xij 1 sqspjBf ^A^m. o|^o-jx|^ ^go^ *fe ^S 

SAj^-g- 7|S. 



#%s\JL, &°J5-o{\ MW^ 7^7^^jH|Ji, ^7j EL 2 £Rah£!0| -gx|JE{j MXjo^ 

SR=r^7| 2 Til ^ 3.M±*l 



*ll 47 &o|| o^oiAi, #s>|^£ioi| S^PF a #B|.^bj7t 3*r5H 2i-£3d#^3£^sKr *7| g?f| 

as sAj^xh 



§^45 



g^tJ-46 



8 ^#47 
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KIPR1S(SJHl|o|g£) 



OH 01 XI 24/37 
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■ KIPR1S(S;H^a)S.e) 



101 XI 25/37 



13 13 13 13 




£&5b 

13 13 13 




£.S6a 



22 22 2222 222222 22 




£.&7b 
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KIPRIS(S;H^olSM) 



HI 01 II 27/37 
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KIPR1S(g3H**6l3M) 



ffllOIXI 28 / 37 



-32132' 



132' 




£&11b 



10=^32*3^=2 132'-"^ 3 f-32 
133' P __^133' 
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43a 
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44 



SE&12a 




jxdb 



131a 132 131b 132 l31b 132 

13x1 32 
12 11a 



131b 



\Sl31b 13 \J£l31b ,J Vi 



13 N 1?2 
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131a^Tf 131a> 
133 /0s^133 / ^V133 
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. KIPRIS(g^H^ojgM) 



101 II 29/37 
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. KIPRtS(g;H^o|ga) 



mi 01 XI 30/37 
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. KIPRIS(S?H^o|gM) 



JIIIOIII 31 / 37 
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. KIPRlS(33H*8lg£) 



All 01 II 32/37 
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ffll 01 XI 33 / 37 
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Ji <1 



KIPRIS(g;H^olSa) 



1 01 XI 34/37 



914b 914c 914b 914c 914b 914c 
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£320e 
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KiPRis(g;H^sise) 



101 XI 35 / 37 
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. KIPWS(g;H^olSe) BIIOIXI 36/37 
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